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FOREWORD 


Many Canadian surgeons have long dreamed of the establishment of a 
Canadian Journal of Surgery. Their dream has not become a reality because of 
the technical and financial problems inherent in starting a new journal; because 
it has been suggested that there are enough surgical journals; and because of 
doubt as to whether sufficient material would be forthcoming. The first of these 
difficulties has been overcome through the Canadian Medical Association placing 
at our disposal the services of its editorial staff and assuming the immediate 
problems of finance. Granted there may be enough journals, the surgeons of 
this country are not making the contribution which the importance of their work 
would justify and this is due in part, perhaps, to the absence of a national jour- 
nal. It would seem reasonable that a country of more than 16,000,000 people 
and 12 medical schools should have such a publication. The establishment of a Can- 
adian journal should not be regarded as further evidence of nationalism but 
as the assumption in yet another field of the obligations that attend our ever 
increasing size and responsibility. It is to be expected, perhaps, that much of 
the material for publication will come from these who hold university appoint- 
ments and it is a hope of the Board that the journal may serve to stimulate a 
greater capacity for writing in the surgical departments of the universities. 
Better facilities for research in both the basic and clinical fields have placed an 
increased responsibility upon this group. There are available, however, special 
opportunities for clinical observation and research, particularly in those fields 
involving long term observation and follow-up, for those who are not in the 
universities and it is hoped that this group will also make its contribution. 


It is important that the surgeons of this country should maintain a close 
connection with their confréres in other parts of the Commonwealth and the 
United States and it would be neither wise nor desirable that they should cease 
to make contributions as in the past to the journals of those countries. Whereas 
formerly many good articles from Canada have found their way into foreign 
journals, because their authors quite naturally sought a wider circulation among 
surgeons than was available through Canadian journals, it is now our hope that 
we may attract at least our reasonable share of the reports of new Canadian 
work. We shall, of course, welcome suitable papers from sources other than 
Canada. 

Robert M. Janes, 
Chairman, Editorial Board. 





to 
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PREFACE 


Plusieurs chirurgiens canadiens ont depuis longtemps caressé le projet 
davoir un journal canadien de chirurgie. Ce projet n’était pas jusqu’alors passé 
a létat de réalité 4 cause des difficultés techniques et financiéres inhérentes au 
lancement d'une nouvelle revue; on avait aussi prétendu qu'il existe déja assez 
de journaux de chirurgie, et l'on se demandait si le nombre d’articles 4 pubiier 
suffirait 4 faire vivre la revue. La premiére de ces difficultés a été surmontée 
grace 4 l’Association médicale canadienne qui a placé a notre disposition le 
personnel de sa rédaction, et a souscrit les déboursés du début. Méme s'il existe 
déja un bon nombre de revues, les chirurgiens de notre pays n’apportent pas une 
contribution a4 la littérature chirurgicale en rapport avec limportance de leur 
travail, ce qui est di en partie 4 l’'absence d'une revue nationale. I] semble rai- 
sonnable qu’un pays de plus de 16 millions d’habitants possédant 12 écoles de 
médecine ait une telle revue. La fondation d’un journal canadien ne doit pas étre 
considérée comme une nouvelle preuve de nationalisme, mais bien comme 
l'acceptation dans un nouveau champ d’activité des obligations qui découlent de 
notre croissance et de nos responsabilités. On s’attend a ce que la plus grande 
partie des travaux publiés viennent de ceux qui occupent un poste universitaire, 
et le bureau de rédaction espére que cette revue servira 4 encourager les dépar- 
tements de chirurgie des universités 4 produire davantage. Avec l’amélioration 
des facilités pour la recherche dans les sciences de base et la clinique, ce groupe 
a assumé une responsabilité grandissante. I] existe cependant des occasions 
particuliéres pour lobservation et la recherche cliniques, tout particuliérement 
dans les domaines ot une observation prolongée s’impose, pour ceux qui ne sont 
pas de l’université, et l'on espére que ce groupe apportera aussi sa collaboration. 

Il importe que les chirurgiens de ce pays se maintiennent en communica- 
tion étroite avec leurs collégues des autres pays du Commonwealth et des Etats- 
Unis, et il ne serait pas sage ni désirable quils cessent d’apporter leur contribu- 
tion comme ils l’ont fait dans le passé aux revues de ces pays. Si dans le passé 
plusieurs articles provénant du Canada sont apparus dans des journaux étrangers 
parce que leurs auteurs bien naturellement cherchaient 4 atteindre un public 
chirurgical plus nombreux quiils n’auraient pu le faire par l’entremise de revues 
canadiennes, nous espérons maintenant qu’un certain nombre de travaux originaux 
canadiens seront publiés chez nous. Nous accueillerons volontiers, naturellement, 
les contributions valables venant de l’étranger. 





Forward thinking 
by Francis J. Shepherd* 


“It has always been my opinion that our Canadian national societies should, at 
their annual meetings, take stock of the knowledge acquired in the special departments 
of science they represent. . . . Now this applies to Medicine as well as to other depart- 
ments of science and I contend that . . . we should rely on our own members for papers 
and contributions and so be an index of our own vitality. We are passing out of the 
colonial and dependent stage and are becoming one of the sister nations of the great 
empire of Great and Greater Britain.” 


*From Past and present: address in surgery delivered before the Canadian Medical Association 
annual meeting, Montrea’. June 15, 1917 (Canad. M. A. J, 7: 673, 1917). 
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GOOD WISHES FROM ABROAD 


British Journal of Surgery, 
Bristol, England. 
April 15, 1957. 


As Chairman of the Editorial Committee of the British Journal of Surgery, 
it is my privilege to send a message of welcome to our Canadian contemporary. 

The steady increase in the number, quality and productivity of medical 
schools in Canada demands a medium for the publication of surgical practice 
and research; and in wishing success to this new venture we do so with confi- 
dence, yet with the hope that Canadian surgery may still find a place from time 


to time in the British Journal. 
A 
<— 


Sir James Paterson Ross, 
Chairman of Editorial Committee, 
British Journal of Surgery 





American College of Surgeons, 
3400 Spruce Street, 
Philadelphia, U.S.A. 
April 23, 1957 

Dear Doctor Janes: 


Word has come to me that a new surgical journal, the Canadian Journal of 
Surgery, is to appear in October of this year, and that you are to be Chairman of 
the Board. I further am given to understand that the Editorial Board is to be 
made up of professors of surgery in the Canadian universities. This provides rich 
assurance that the new journal will be of the highest quality. 


As Chairman of the Board of Regents of the American College of Surgeons, 
I send greetings to you and your associates, and the very best of wishes in this 
new venture. You may rest assured that my many colleagues on the Board of 
Regents, as well as the many professors of surgery in this country, join me in these 
good wishes. The stature of Canadian surgery over many, many years fully 
justifies such a publication. 


With the very best of wishes, I am 
Very sincerely yours, 


Cheah e 


I. S. Ravdin, M.D., F.A.C.S. 
Chairman, Board of Regents 
American College of Surgeons 
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GOOD WISHES FROM ABROAD -continued 


Académie de Chirurgie, 
Paris, France. 
le 3 avril 1957. 


Monsieur et honoré Confrére, 


Vous avez bien voulu nous annoncer par votre lettre du 11 mars 1957 que 
les chirurgiens du Canada se proposaient de fonder un journal bilingue de 
chirurgie. 


Nous vous remercions de nous avoir fait part de cet évenement, dont nous 
nous réjouissons. 


L’Académie de Chirurgie, que j'ai ’honneur de présider cette année, est 
heureuse de féliciter les chirurgiens du Canada de leur initiative. Au Journal 
Canadien de Chirurgie, qui ouvrira ses colonnes aux travaux de langue frangaise 
comme aux travaux de langue anglaise, elle adresse ses voeux les plus sincéres de 
réussite et de prospérité. 


Je vous prie, Monsieur et honoré Confrére, d’agréer l’'assurance de mes 
sentiments trés distingués. 





Professeur J. Quénu, 
Président de Académie 
de Chirurgie 

Monsieur le Docteur Francois Roy, Québec. 





The next issue of the CANADIAN JOURNAL OF SURGERY, in 
January 1958, will include the following original articles and case reports, 
and other contributions:— 


Original Articles—Lung Abscess, Parts I and II; J. A. Key and H. A. Richmond. 
Biopsie préscalénique; J. A. Gravel and Wu Lou. Megacolon in Infants and Children; C. C. 
Ferguson. Physiological Considerations in Gastric Surgery; R. C. Harrison. The Immediate 
Local Complications of Gastrectomy; C. W. Clark, F. W. duVal and W. A. Maclean. The 
Postgastrectomy Syndrome—The Place of Entero-enterostomy in Treatment; J. D. Mills and I 
C. A. Laurin. On the Prophylaxis of Tetanus; L. J. Mahoney and P. J. Moloney. Peritoneal 
Paraffinomatosis; J. S. Campbell, J. B. Ewing, H. C. Grice, L. Levi and M. Pernarowski. 
Mucocele of the Vermiform Appendix with Pseudomyxoma Peritonei; J. D. Palmer and M. 
Lougheed. The Role of the Greater Omentum in Suppurative Epiploitis Due to Swallowed 
Foreign Bodies; W. N. Coombes. 


Case Reports.—Congenital Diverticulum of the Left Ventricle of the Heart; W. T. 
Mustard, J. W. A. Duckworth, R. G. Rowe and F. G. Dolan. Heterotopic Pancreatic Tissue 
in Wall of Duodenum with Bleeding Duodenal Ulcer; J. R. McCorriston. Spontaneous Per- 
foration of the Normal Colon; C. R. Rapp. Congenital Cyst of the Rectum; H. S. Farmer and 
A. W. Thomson. Pertureteral Fibrosis; §. A. MacDonald and I. J. de Domenico. 
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HISTORY OF CANADIAN SURGERY 


FRANCIS J. SHEPHERD, M.D., 
LL.D. (Harvard, McGill, Queen’s), 
Hon. F.R.C.S. Eng., Hon. F.A.C.S.° 


H. E. MacDERMOT, M.D., Montreal 


FRANCIS J. SHEPHERD is rightly chosen to 
be the first subject in the proposed series of 
articles on men prominent in the history 
of surgery in Canada. Not only did he 
possess qualities entitling him to this tribute 
but he witnessed and played an active part 
in the transitional period in which Lister 
laid the foundations of modern surgery. He 
was born in 1851 and died in 1929. 


Shepherd was one of the last of those 
medical men who, to paraphrase Keats, 
“took in all Medicine with an easy span”. 
He held professorial rank in anatomy, sur- 
gery, and dermatology, and in his early 
days taught physiology, materia medica, 
and midwifery. Among this catholicity of 
interests he was an anatomist first and a 
surgeon next. In dermatology his experience 
was wide, but his contribution to the sub- 
ject is reflected in the fact that only 12 of 
his 212 publications are concerned with 
this special field. Hebra in Vienna and Sir 
Jonathan Hutchinson in London had im- 
pressed him strongly in his postgraduate 
studies, but as he said himself, he was not 
a “pure dermatologist”. 

Anatomy had attracted him early in his 
career. His liking for it must have been 
spontaneous, as his undergraduate exper- 
iences did not provide much stimulus; as 
a student he had never opened an abdo- 
men or dissected a thorax. He had been 
advised by his friend William Osler, then 
on the Faculty at McGill, to prepare him- 
self in anatomical studies during his post- 
graduate tour. Osler had watched Shep- 
herd’s undergraduate career and he knew 
ability when he saw it. It was largely at his 
instigation that a demonstratorship in ana- 
tomy at McGill was offered to Shepherd 
while he was still in London. He accepted 


°See F. J. Shepherd, Surgeon—His Life and Times; 
by W. B. Howell, J. M. Dent & Sons, London, 
1934. An excellent biographical study. 


the post and began his work in 1875 with 
his characteristic energy. 

However, it was eight years before he 
was appointed to the chair, and in the 
meanwhile he had to make a living. He is 
on record as saying that if he had his way 
(meaning, if he could afford it) he would 
do nothing but anatomy; “but I fear I shall 
be forced into surgery, which I like well 
and am fairly successful at, but anatomy 
is my hobby. In this country anatomists 
are scarce and not appreciated as they 


should be.”* 





Fortunately for him and for his school the 
two subjects were complementary. He 
could not earn enough by teaching ana- 
tomy, but his knowledge of it was of incal- 
culable value in his surgical work, although 
this was slow in developing, partly because 
he gave so much of his time to anatomy 
and partly because of his brusquely inde- 
pendent manner. Gradually, however, his 
hospital connection (which came in 1883) 
gave him his opportunity, and when prac- 
tice grew it found him ready, not only 


*Letter to his brother in 1884. 
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with a background of wide reading, but 
with a detailed knowledge of anatomy. 
It is curious, however, to find how little 
operating he did in the first 12 or 15 years 
of his career. Even in 1885, after his pro- 
motion as attending surgeon at the Mon- 
treal General Hospital, he performed less 
than two operations a week, and many of 
these were minor, such as _ tonsillectomy 
and circumcision. Only twice did he open 
the abdomen. But in that year he claimed 
the first nephrectomy to be performed in 
Canada. At about the same time he excised 
a tongue, tying the lingual arteries and then 
using scissors—an advance on the generally 
followed method of using an écraseur with- 
out ligation. He also reported a striking 
case of imperforate anus in an infant of 
three days, in which he brought the bowel 
down and sutured it to the perineum. 
There is nothing to show that he paid 
any particular attention to antisepsis in its 
early stages. He had witnessed Lister’s 
work as early as 1874 in Edinburgh, but it 
was his senior colleague, Thomas Roddick, 
who introduced the Listerian method to 
Montreal in 1877. Roddick had an appoint- 
ment at the M.G.H., while at that time 
Shepherd had neither practice nor appoint- 
ment. Roddick deserves every credit for 
his energy and acumen, but it is worth 
noting that it was Shepherd who, while 
following Roddick’s example as soon as 
he could, was the first of the two to give 
up the moist dressings and the carbolic 
spray used in Lister’s early technique. 
Shepherd made no pretence at special- 
izing in any one type of surgery. But he 
did seem to have a special interest in the 
thyroid—perhaps the anatomical intricacy 
of that region attracted him. Late in life 
(in 1917) he was asked to investigate a 
“goitre scare” in Alberta, and his explana- 
tion is of historical interest: “I told them 
that the disease was due to an infection”. 
He began publishing early in life, on 
both anatomical and surgical subjects. The 
long list contains a large proportion of un- 
usual and dramatic cases, but there are 
also several surveys of surgical progress, 
together with chapters on the surgery of 
various regions. 
By the time he was 50 he had reached 
the highest point in his surgical career. 


Vol. 1 


As chief surgeon at the Montreal General 
Hospital and Professor of Surgery at Mc- 
Gill he did a vast amount of surgical work. 
It is difficult to understand how he man- 
aged to do so much, for he not only carried 
on his incessant teaching, even giving sum- 
mer courses for many years, but he 
travelled widely and was well known in 
the United States and in Great Britain. He 
never became a drudge. In 1913 he was 
Vice-president of the Department of Surg- 
ery in the International Medical Congress 
in London. In that year he received an 
honorary F.R.C.S. England, and in the fol- 
lowing year an honorary F.A.C.S. He was 
given the degree of LL.D. at Harvard in 
1906, McGill in 1915, and Queen’s Univer- 
sity in 1919. 

One cannot but believe that in spite of 
his earlier protestation he became deeply 
interested in surgery. He carried into his 
work the same confidence and quickness 
of judgment which he showed in his man- 
ner. Often his conclusions were intuitive 
rather than on reasoned clinical grounds, 
and he made good use of a retentive and 
well stocked memory for cases. He never 
could be accused of what he called “med- 
dlesome surgery’, and much of his success 
may be attributed to his knowing when to 
leave well enough alone. 


In surgery therefore he filled a large 
place. But it is fairly safe to say that the 
many men who passed through McGill in 
his time knew him better as a teacher of 
anatomy than as a surgeon. This was partly 
because he did much less surgical teaching, 
and much of that was through the medium 
of operating before the class; also he was 
not a_ particularly impressive clinical 
teacher. 

In the anatomy lecture theatre and dis- 
secting room it was another matter. Few 
might remember what he taught them, but 
none could ever forget the way in which 
he did it. He was a pioneer in the teaching 
of anatomy in Canada, and he soon realized 
that he had the opportunity of building up 
a really good school. He created a tradi- 
tion (of which he was probably well aware) 
in accordance with which no other subject 
in the curriculum came to be invested in 
the students’ minds with an atmosphere of 
such tenseness and concentration. He would 
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often say in his rather offhand way that 
he merely wanted his students to know 
the important things in anatomy, and the 
apparent simplicity of this was apt to give 
the unsuspecting freshman a false sense of 
security. There were many striking figures 
among his Faculty colleagues, but no other 
department bore the stamp of a single 
man’s influence so completely or for such 
a long time. Someone once asked Professor 
Cunningham (of “Cunningham’s Anatomy’) 
how it was that McGill men coming to 
Edinburgh always knew their anatomy, 
whereas the men from other places only 
seemed to play at it. His dry reply was: 
“You don’t know Shepherd”. 

He did not have a large department, 
but in the course of time he attracted a 
goodly number of men to his staff as dem- 
onstrators. They were representative of the 
best in the Montreal group. He worked 
them hard and paid them little, and his 
disapproval was apt to be more unmistak- 
able than his commendation. But they 
always gave him of their best. He could 
be and frequently was sarcastic, but he 
left no feeling of bitterness, and if he were 
dogmatic at least one was never in doubt 
as to what he meant. His was the kind of 
honesty of which one was immediately 
aware, not only in his direct and unhesitat- 
ing speech, but in his whole manner. 

With his strength of personality he be- 
came an outstanding figure in everything 
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with which he was associated: his hospital, 
as chairman of the Medical Board and its 
chief surgeon and dermatologist; his uni- 
versity as Professor of Anatomy and Dean 
of the Medical Faculty; his medical soci- 
eties, as their leader—he was president in 
turn of the Montreal Medico-Chirurgical 
Society, the Canadian Medical Association, 
and in late life of the Montreal Art Associ- 
ation. 

He died on January 18, 1929, in the midst 
of preparing, at the request of the Cana- 
dian Medical Association, the first annual 
Oration in honour of his lifelong friend 
William Osler. 


REFERENCES 
The following titles have been selected from Dr. 

Shepherd’s writings. They are fairly representative 

of his terse, clear style, and of the type of subject 

with which he dealt. 

1. Clinical lecture on the antiseptic treatment of 
wounds by .dry and_ infrequent dressings. 
Canad. M.2%-S.J., Montreal, 12: 712, 1883-4. 

. Address on some of the recent advances in 

surgery. Montreal M.J., 17: 321, 1888. 

Successful removal of an enormous mesenteric 

tumour and nearly eight feet of intestine. Brit. 

M.J., 2: 966, 1897. 

4, Yesterday and to-day. Montreal M.J., 28: 241, 
1899. 

5. On the teaching of anatomy to medical stu- 
dents: introductory remarks on the opening of 
the course in anatomy at the Medical Faculty 
of McGill University, September 21, 1900. 
Montreal M.J., 29: 807, 1900. 

6. Presidential address before the Canadian Med- 
ical Association. Montreal M.J., 31: 673, 1902. 

7. The curative effect of exploratory laparotomy. 


Montreal M.J., 22: 641, 1893-4. 
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SURGERY IN SHEPHERD’S EARLY DAYS* 


“The operations before this time were not 
very numerous, the major operations being 
chiefly amputations, ligature of arteries, re- 
moval of tumours, cutting for stone, with an 
occasional operation for strangulated hernia; 
few of which recovered, as opening the 
abdomen in those days was usually fatal. 
Dr. Shepherd says that he never saw a case 
of amputation of the thigh recover in his 
student days; the patient usually died of 
hemorrhage or sepsis. In those days bad 


*Heagerty, J. J.: Four Centuries of Medical 
History in Canada, The Macmillan Company of 
Canada Limited, Toronto, 1928, p. 184. 


compound fractures of the limbs called for 
amputation; for if left alone the patient was 
sure to die of sepsis, while with amputation 
there was some chance for him. Operations 
were done with dispatch, it being not un- 
common to see an amputation of the thigh 
completed in less than one minute. Ligatures 
were not cut short but left hanging out of 
one corner of the wound. The larger ones 
took about two weeks to come away, which 
was usually associated with haemorrhage when 
it became necessary to open the flaps and 
retie the vessel. It was thought dangerous 
to tie a vein.” 
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ORIGINAL ARTICLES 


STAPHYLOCOCCAL INFECTIONS 
IN SURGICAL UNITS: 

THE NEED FOR 
COMPREHENSIVE CONTROL® 


J. C. COLBECK, M.B., B.S., and 

W. H. SUTHERLAND, F.R.C.S.[Cl, 

Vancouver, B.C. 

THE r1Nvasion of hospitals by strains of 

staphylococci resistant to antibiotic treat- 

ment has reawakened interest in preventive 

measures based on sound principles of 

hygiene, for which prophylactic medication 

is no substitute. The cost, in both health 

and money, of infections contracted in hos- 

pital is difficult to assess but is certainly 
very great. 

The staphylococcal lesions liable to occur 
in a surgical unit include wound sepsis, 
boils and carbuncles, pneumonia, and en- 
teritis, The diversity of these diseases and 
careful examination of the timing of indi- 
vidual cases, quite apart from other obser- 
vations, indicate that there are many routes 
of infection and that any attempt to con- 
trol these conditions which does not take 
into consideration all routes of infection is 
doomed to failure. The chart (Fig. 1) 
shows the methods by which infection may 
be spread in a hospital. 

There is now a large bibliography deal- 
ing with nosocomial staphylococcal infec- 
tions, but these, with few exceptions’ * 
overemphasize or are concerned primarily 
with one mode of spread or another, e.g., 
carriers, infection from blankets, or con- 
taminated dust, While in no way wishing 
to minimize the importance of the various 
valuable contributions, we consider that it 
is necessary to stress the need for a com- 
prehensive system of control in hospitals. 
The busy surgeon or administrator who has 
neither the time nor the training to study 
the large volume of literature and to assess 
it correctly, is liable to seize on one or 


*From the Departments of Pathology and Surgery, 
Shaughnessy Hospital, Department of Veterans 
Affairs, Vancouver, B.C., and Department of Sur- 
gery, University of British Columbia. 


another aspect of the problem and to dis- 
regard others. In a brief article such as 
this it is impossible to do justice to the 
accumulated knowledge on the subject, to 
describe adequately the measures con- 
sidered necessary in control, or to give 
adequate documentation supporting our 
own opinions. 

There are two primary sources of sta- 
phylococci, the carrier and the infected 
case. 

In the consideration of carriers, the limi- 
tations of bacteriological knowledge must 
be appreciated. The coagulase-positive 
staphylococci reported as Staph. aureus, 
Staph. pyogenes or Micrococcus pyogenes 
var. dureus coagulase positive form a large 
group of organisms, the strains of which 
vary very greatly in pathogenicity. 

The laboratory has no method of recog- 
nizing the strains of high pathogenicity. A 
negative coagulase test indicates that an 
organism is of very low pathogenicity, but 
a positive i 2sult does not necessarily indi- 
cate pathogenicity. Resistance to antibiotics 
is not related to pathogenicity. If in a par- 
ticular hospital most of the infections are 
caused by a particular bacteriophage type, 
it is reasonable to consider as pathogenic 
organisms of the same type isolated from 
carriers or fomites. However, it is not justi- 
fiable to regard as non-pathogenic all 
strains not belonging to the prevalent types. 
Moreover, bacteriophage typing is labori- 
ous and difficult and is essentially a re- 
search technique. These facts contribute 
greatly to the difficulty in understanding 
the epidemiology of staphylococcal infec- 
tions and in their control. 

Coagulase-positive staphylococci may be 
isolated from nose, tonsils, saliva, skin, and 
feeces of healthy persons and such persons 
qualify as carriers. 


NASAL CARRIERS 


In carriers the nose is the chief breed- 
ing ground of Staph. pyogenes. The nasal 
carrier rates of various types of communi- 
ties have been investigated very exten- 
sively: those reported vary with the type 
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of community and the methods used. They 
have been summarized by Gould and Mc- 
Killop.* 

In general it may be said that nasal 
carrier rates as high as 50% discovered at 
a single efficient swabbing are not unusual. 
However, if a group of people is repeatedly 
swabbed much higher rates will be ob- 
served over a period of time. Of a group 
of medical students swabbed weekly for 
30 weeks, 83% showed coagulase-positive 
staphylococci on at least one occasion,* and 
Lepper, Jackson, and Dowling‘ found that 
76% of a group of hospital workers showed 
positive cultures at least once during ap- 
proximately one year. 

These results illustrate the futility of 
searching for carriers of Staph. pyogenes 
in general in a hospital community. 


SKIN CARRIERS 


We have already suggested that the re- 
ported incidence of nasal carriers is affect- 
ed by technique, but this applies even more 
to skin carriers, where the results are very 
greatly affected by the method and site 
of swabbing. This is well shown by Wil- 
liams’s report on 50 medical students, 40% 
of whom had staphylococci on the back of 
the wrist, 20% on the volar surface of the 
forearm, and only 8% in the axilla;° the 
examination of 11 skin sites showed that 
70% of the students were carriers on at 
least one site. 

It appears that in most cases the skin is 
repeatedly reinfected from the carrier's 
nose and that the healthy skin is not readily 
colonized by coagulase-positive staphylo- 
cocci. 

It is, therefore, very important to know 
the means by which staphylococci are 
spread from the nose of carriers: so long 
as they remain in the nose they are of no 
significance in the spread of disease. It has 
been shown that very few staphylococci 
are expelled from the nasopharynx during 
respiration,“-* yet the hands and clothing 
of nasal carriers are frequently very heavily 
infected. Many more organisms are re- 
leased into the air as the result of the 
movement of infected clothing than by a 
sneeze. Hare and Thomas* consider that 
fingering the anterior nares and nose blow- 
ing are the first stage in the spread of in- 
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fection to the surroundings of the staphylo- 
coccal carrier. 

The results of our investigations, which 
have proceeded along similar lines, are in 
agreement with theirs on most points. We 
swabbed the nose and upper lip of carriers 
both before and after nose blowing, using 
paper handkerchiefs in most cases. Of 27 
nasal carriers 22 showed positive lip cul- 
tures either before or after nose blowing, 
while 55 non-carriers were all negative; 
similarly, the fingertips of 59 non-carriers 
showed only one positive culture, whereas 
those of 37 nasal carriers were all positive. 





Fig. 2.—Spread of fluorescent powder from the 
nose, Note contamination of pocket lining. (Photo- 
graph by ultraviolet lighting.) 


The number of organisms produced by 
one nose blow is often very great, and 
counts totalled more than a million in some 
cases. Since such a load may be discharged 
on to a handkerchief many times in a day, 
and the handkerchief retained in the pock- 
et, the heavy infection of clothing is not 
surprising. We have used Zn-8-hydroxy- 
quinoline which fluoresces brilliantly under 
ultraviolet light, to demonstrate the spread. 
The photograph (Fig. 2) was taken six 
hours after snuffing up the fluorescent 
powder, and shows the spread to the 
hands, face, and clothing. 
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Thus, it appears that the most useful 
procedure in limiting carriers is the con- 
trol of nasal secretions. Paper handker- 
chiefs only should be used and the hands 
washed afterwards. Staff should be warned 
against fingering and fidgeting with the 
nose. Isolation of all staphylococcal car- 
riers is impracticable since they are so 
numerous and treatment is difficult and un- 
reliable. It must be emphasized that car- 
riers may be as frequent among patients 
as among staff, so that preventive methods 
should cover all. 


SPREAD FROM INFECTED CASES 


We have carried out a number of experi- 
ments in which single- or double-bedded 
rooms, often with their adjacent toilet 
facilities, were thoroughly disinfected. Pa- 
tients suffering from various open staphy- 
lococcal infections were then admitted and 
the articles repeatedly tested. Those in- 
vestigated and frequently found to be in- 
fected included blankets, mattresses, bed 
tables, water closet seats, baths, and toilet 
basins. The probable importance of mat- 
tresses and washing facilities has been re- 
ported.’ Fig. 3 shows the result of the 
direct plating of a swab taken from a water 
closet seat used for three days by a patient 
with boils on his arms. 

Bacteriophage typing showed that in 
most instances the organisms infecting the 
environment were the same as those caus- 
ing disease in the patient. Thus it has been 
shown that there is more or less heavy in- 
fection of the environment of the 
suppurating case by organisms which the 
patient has proved to be pathogenic. 

Objection may be made to the signifi- 
cance of these findings with the often re- 
peated statement that staphylococci are 
ubiquitous. It is true that our early ran- 
dom swabbing of the various articles in 
hospital often showed heavy and _ wide- 
spread infection by coagulase-positive 
staphylococci, but there is no justification 
for accepting this as inevitable and allow- 
ing its continuation. 

Rooms were disinfected as described and 
no patients admitted. In one experiment 
carried on for nine days, no staphylococci 
were isolated except for two colonies from 
a total of 40 cubic feet of air. Furthermore, 
the later admission of patients who were 
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Fig. 3.—Direct plating on egg yolk salt agar of 
swab from a toilet seat—almost pure growth of 
Staphylococcus aureus. 


not nasal or skin carriers resulted in only 
minimal infection, although six members 
of the staff of the six-bed unit were car- 
riers: during a six day observation period 
a total of only six colonies of staphylococci 
were isolated from the various articles 
listed above and none by means of a slit 
air sampler. 

In many instances the spread of infec- 
tion from the suppurating lesions can be 
greatly reduced by the use of better de- 
signed and antiseptic dressings and by 
careful dressing techniques, but reduction 
of spread from patients with widespread 
lesions such as burns or with pneumonia 
is virtually impossible. 

It is important to recognize that owing 
to the long survival of staphylococci in 
dust, etc., the contamination of certain 
articles, such as mattresses, is cumulative. 
Repeated and thorough disinfection of all 
possible reservoirs is therefore necessary 
and equipment should be designed to 
facilitate cleaning and disinfection. Uphol- 
stered furniture, curtains, and blinds which 
cannot readily be disinfected should be 
rigorously avoided. Spring mattresses, 
which may be a serious source of infection, 
constitute a considerable problem requir- 
ing special methods of control.° 

Because it is impossible in many cases to 
prevent the spread of infection to the pa- 
tient’s environment, and because of the 
extra care required in infectious diseases, 
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we consider that cases of open infection 
should be treated at least by room isola- 
tion and preferably in a separate unit. On 
discharge or transfer of an infected patient, 
thorough disinfection of his bedding, etc., 
is essential. Members of the staff with open 
lesions should be suspended from duty. 


INFECTIONS IN THE OPERATING ROOM 


Infection in the operating room may be 
acquired from members of the staff, from 
other patients, or from the patient himself. 
We shall not attempt to cover all aspects 
of theatre technique but to discuss some 
factors in need of clarification or emphasis. 

Skin Preparation—It has been shown 
that many accidental wounds become in- 
fected by staphylococci present on the pa- 
tient’s skin at the time of injury,’ and 
doubtless this may occur during surgery. 
The high skin carrier rate and the liability 
of a nasal carrier to infect his skin has 
already been stressed. 

Medrek and Litsky™ and Zintel'? have 
recently reviewed the many different tech- 
niques for preoperative preparation of the 
skin of both patient and surgeon. It is 
agreed that it is virtually impossible to 
render skin germ-free except for very short 
periods, However, it appears that Staph. 
aureus can in most instances be removed 
from healthy skin by adequate preparation. 

At the Shaughnessy Hospital we have 
swabbed the area of intended surgical in- 
cision, prior to preoperative preparation, 
with liquid hexachlorophene soap and tinc- 
ture of proflavine, and found coagulase- 
positive staphylococci in 12%. Skin biopsies 
were taken at the beginning and end of 
surgical procedures on 215 patients: no 
coagulase-positive staphylococci were de- 
tected, although 75% of cultures of the 
biopsies taken at the end of operation 
grew the usual skin saprophytes. 

Surgeon's Gowns.—The inadequacy of 
the surgical gown in preventing aerial 
spread from clothing has been demon- 
strated bacteriologically by Duguid and 
Wallace,® and the passage of fine dust 
through a gown during an operation has 
been traced by means of a fluorescent 
powder.'* Moreover in long operations the 
surgeon’s gown and underclothes are often 
stained with blood, so that the passage of 
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bacteria from his skin or clothing are 
liable to occur. For this reason we have 
used a sterile apron of light plastic material 
under the ordinary surgical gown. 


Drapes.—The same arguments apply to 
surgical drapes: when wet with blood or 
saline they form no barrier to the passage 
of bacteria, and thus infection from un- 
prepared areas of the patient’s skin or from 
non-sterile clothing may pass to the wound. 
For this reason we also use drapes of light 
plastic beneath the usual towelling for 
major procedures. 


Aerial Infection in the Operating Room. 
—Opinions about the importance of aerial 
infection in the operating room have varied 
greatly during the past century. Lister’s 
era of the carbolic spray, in which aerial 
infection was over-emphasized, was fol- 
lowed by a period in which aerial infection 
was disregarded. Now it is possibly over- 
emphasized. It appears that aerial infection 
is more easily controlled than are some of 
the other methods of infection in the oper- 
ating room. 

Contrary to the common belief, the chief 
source of infection of the air is not directly 
from the noses of the staff but from fine 
dust derived from dressings, bedding, or 
clothing of patients or staff. It is now 
accepted that blankets should not be 
allowed in the operating room; and no one 
should enter in ordinary clothes even when 
wearing a gown, since a gown only mod- 
erately reduces the aerial infection.* The 
heavy and persistent infection of the air 
after removal of infected dressings has 
been shown by Bourdillon and Colebrook," 
and the importance of segregating such 
cases from the clean areas is obvious. 

An adequate ventilation system of the 
plenum type is highly desirable; it should 
be checked periodically to ensure that the 
flow of air through doors, etc., is from the 
clean areas. 

Anesthetic Equipment.—The danger of 
infection from anesthetic equipment and 
in particular endotracheal tubes has not 
received adequate attention. Frequently 
face masks and tubes are only rinsed in 
water or washed with soap between cases,'° 
when the survival of pathogenic cocci and 
tubercle bacilli and viruses is to be ex- 
pected. 
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Before the introduction of improved 
methods in the Shaughnessy hospital, bac- 
teriological examination of endotracheal 
tubes ready for use showed coagulase- 
positive staphylococci and/or £-hzemolytic 
streptococci in a number of instances. 
Chemical disinfection of such equipment 
has been recommended, but this should be 
avoided if possible because of its unreli- 
ability. The standard practice in this hos- 
pital is to boil the tubes for three minutes 
after washing and then to wrap them in a 
sterile towel. The anesthetists state that 
this treatment is less harmful to the red 
rubber tubes than is prolonged soaking in 
antiseptics. 

Infections in the Postoperative Period.— 
A soaked dressing is no barrier to infec- 
tion. This was fully recognized by Lord 
Lister and has been confirmed by modern 
methods. 


It is commonly believed that there is no 
danger of infection of surgical wounds 
after the first 24 hours, but there appears 
to be little evidence for this and some ex- 
perimental evidence to the contrary. ,The 
dry sterile scab advocated by Lister is 
doubtless an efficient barrier if complete, 
but often there is a slight discharge; if 
bacteria gain access to such places and 
are allowed to grow, deep infection is 
likely to develop. Such infections are par- 
ticularly common when drains are used. 
This route of infection may be blocked by 
the use of antiseptics or by mechanical 
barriers. 

An antiseptic which is only bacterio- 
static in the conditions may be of value, 
since the spread is largely the result of 
bacterial growth rather than of mechanical 
flow and the initial inoculum is small. Most 
mechanical barriers have the disadvantage 
of preventing evaporation and result in 
maceration of the skin, but certain micro- 
porous or semipermeable membranes do 
not have this disadvantage and have been 
reported upon favourably.*-'* We have 
used a nylon derivative (“Avlonyl” I.C.1.) 
on a large series of cases with very satis- 
factory results. 

Wounds may be infected during dress- 
ing, particularly during the changing of 
drains or packs or during irrigation. Dress- 
ings should be performed with a care simi- 
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lar to that used in the operating room. 
By the use of a meticulous technique 
McKissock et al.’® reduced the rate of 
infection of head injuries by @-hzmolytic 
streptococci from 15.4% to 1.1%, while 
Williams et al., using the same technique re- 
duced the added staphylococcal infection 
of septic hands from 100% to 17.8%.”° 


FURUNCULOSIS, ETC. 


As already stated, furuncles and car- 
buncles may constitute a serious problem 
on both medical and surgical wards. Some 
may arise from staphylococci present in the 
patient’s nose or on his skin on admission 
to hospital, but the high rate of antibiotic- 
resistant strains and of particular bacterio- 
phage types indicate that these, like 
pyoderma in neonatal units, are often the 
result of infection in hospital, from other 
patients, staff, or articles in general use. 
During one period only 7.7% of boils con- 
tracted in this hospital were sensitive to 
penicillin, whereas 64% of boils among 
R.C.A.F. personnel were sensitive when 
the same technique was used. 

The hands of members of the staff treat- 
ing infected cases may transmit bacteria, 
as suggested by Lowbury and Fox" in the 
case of Pseudomonas pyocyanea. Decubi- 
tus and stasis ulcers frequently contain 
staphylococci and infection may be trans- 
mitted during back rubs. Thus, hands 
should be washed with hexachlorophene 
after treatment of each patient, and wash 
basins should be disinfected each time 
after use. 


DIscussION 


In this short article it has been possible 
to deal only briefly with a few aspects of 
the problem. Our views may be summar- 
ized as follows. 

In the control of staphylococcal infec- 
tion, it is first essential to persuade the 
staff that diseases such as boils, staphylo- 
coccal pneumonia, and wound sepsis are 
infectious. The staff must also understand 
that nasal carriers are numerous and every- 
one regarded as a possible carrier even if 
previous swabs have been negative for 
pathogenic organisms. Techniques must be 
devised and constantly enforced to pre- 
vent or mitigate the spread of infection by 
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all routes. Proper control requires educa- 
tion and co-operation in all departments 
and at all levels, including hospital design 
and administration: the most junior cleaner 
and the most senior clinician are equally 
important in such a program. 


SUMMARY 


1. The many methods of spread of sta- 
phylococcal infections in hospital 
have been stressed. 

Some aspects of control which we con- 
sider to be relatively neglected have 
been emphasized. 


bo 
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RESUME 


Liinvasion des hépitaux par des staphylocoques 
résistant aux antibiotiques a réveillé Vintérét dans 
les mesures préventives basées sur de solides prin- 
cipes d’hygiéne anti-infectieuse. Les infections 
staphylococciques qu’on retrouve en chirurgie 
comprennent: l’infection de la plaie, les pustules 
et furoncles, la pneumonie et lentérite. Leur 
variété démontre au’il y a nombreuses voies d’in- 
fection et qu’en controler une a Il’exclusion des 
autres enléve toute chance de réussite. 

Les deux principales sources d’infection sont le 
porteur de germes et le cas infecté. Des staphylo- 
coques positifs a4 la coagulase ont été obtenus 
du nez, des amygdales, de la salive, de la peau 
ct des selles de suiets apparemment sains, Le nez 
est le principal repaire des staphylocoques pyo- 
genes; pour sen rendre compte il ne suffit pas 
d'un seul spécimen, mais de plusieurs, répétés sur 
une longue période. On a aussi identifié des sta- 
phylos sur la peau mais en plus faible proportion 
et il semble que le plus souvent la peau est 
réinfectée en partant du nez du porteur, Le fait 
de toucher aux narines et se moucher infecte 
les mains qui a leur tour contaminent les véte- 
ments et les poches de méme que le reste de la 
peau. Le mouchcir contaminé lui aussi est un 
réservoir important que Il’on transporte dans ses 
poches qui deviennent aussi la source d’infections 
continuées. Il est évident que le contréle des 
porteurs doit viser au contréle des sécrétions na- 
sales; on doit employer des mouchoirs de papier 
qu’on jette et se laver les mains aussitét. Ces 
mesures de précaution doivent affecter tout le 
personnel. 


En partant des patients franchement infectés on 
a constaté que la contamination se faisait par les 
couvertures, matelas, tables de chevet, siéges de 
toilette, bains, bassins de toilette. Il est important 
de savoir que di a la survie prolongée du staphylo 
dans la poussiére, la contamination de certains 
objets difficiles 4 nettoyer, tels les matelas, fau- 
teuils, tentures, est cumulative; les cas d’infection 
ouverte doivent étre isolés et au départ on doit 
faire une désinfection totale de tout le matériel de 
la chambre. Les membres du personnel avec infec- 
tion franche doivent étre exclus du soin des 
malades. 

Liinfection a la salle d’opération peut s’acqnérir 
de différentes fagons, du personnel, du matériel ou 
du patient lui-méme. A l’Hépital Shaughnessy la 
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plaie est badigeonnée au savon liquide a ]’Hexa- 
chlorophéne, puis a la teinture de Proflavine. On 
n’a trouvé par suite aucun staphylocoque _positif 
a la coagulase. La blouse du chirurgien n’est pas 
suffisante, surtout si elle est humide, pour empé- 
cher ie passage des bactéries; on a employé en 
dessous un tablier de plastique léger stérilisé. 
De méme sous les champs opératoires on a utilisé 
des champs de matériel plastique. La contamina- 
tion de lair de la salle d’opération se fait surtout 
par les poussiéres fines venant des pansements, 
literie, vétements du patient ou de personnel. 
Aucune couverture n’est amenée de l’extérieur et 
personne ne doit entrer dans la salle vétu de ses 
vétements ordinaires méme s'il porte une blouse, 
vu qu'elle n’est qu'une barriére bien imparfaite. 
Une ventilation adéquate est désirable et doit se 
faire de Jlintérieur propre vers I’extérieur, Le 
danger d'infection a partir du matériel de 
lanesthésiste n’a pas recu suffisamment d’atten- 
tion; le lavage 4 l’eau et au savon, la désinfection 
chimique simple ne sont pas suffisants. Dans notre 
hépital les tubes intra-trachéaux sont bouillis pen- 
dant 3 minutes, puis enveloppés dans des ser- 
viettes stérilisées. 

Durant la période post-opératoire, la route peut 
étre barrée 4 l’infection par l'usage d’antiseptiques 
ou par des barriéres mécaniques, telles les nou- 
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velles membranes semi-perméables. Les auteurs 
ont employé un matériel de nylon semi-poreux 
(Avlonyl) avec succés, Les pansements, ia 
ments de tubes, drains, doivent étre faits avec 
les mémes soins qu’a la salle d’opération, Les 
infections cutanées — pustules et furonculose— 
peuvent provenir d’un patient déja porteur de 
germes, mais le plus souvent elles résultent d’une 
contamination hospitaliére. Les  bains, bassins, 
toilettes, literie doivent étre désinfectés soigneuse- 
ment. Les mains des garde-malades qui soignent 
des cas infectés doivent subir un lavage avec 
l’Hexachlorophéne entre deux patients, et le bas- 
sin de lavage lui-méme doit étre désinfecté aprés 
usage. 

Cet article rappelle que pour contrdler les 
infections staphylococciques, il est d’abord essen- 
tiel de persuader le personnel que les folliculites, 
la pneumonie et l’infection de la plaie opératoire 
sont hautement infectieuses. I] faut aussi com- 
prendre importance des porteurs de germes 
surtout dans le nez, de méme que la voie de 
propagation des infections. Il faut constamment 
reviser et mettre en force des techniques destinées 
4 enrayer la propagation. La coopération doit se 
faire 4 tous les niveaux; 4 ce sujet, le moindre 
balayeur peut-étre aussi important que le chirur- 
gien en chef. 
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A 42-vyeEaR Review oF 273 CAsEs AT 
THE HospirAL FoR Sick CHILDREN, 
TORONTO 


R. M. WANSBROUGH, M.B.,* 
STUART THOMSON, M.D. and 
R. G. LECKEY, M.D., Toronto 


THIS SURVEY was undertaken because there 
is still a significant mortality associated 
with complications of Meckel’s diverticu- 
lum. The diagnosis is infrequently made 
preoperatively and remains a challenge to 
the clinician’s diagnostic ability. It was 
felt that a review of the cases occurring at 
the Hospital for Sick Children would out- 
line the problems more clearly and clarify 
certain principles of diagnosis and manage- 
ment. The records of all cases of Meckel’s 
diverticulum including both the clinical 
cases and the autopsy cases were 
examined. 


*Dr. R. M. Wansbrough was Surgeon-in-Chief at 
the Hospital for Sick Children in Toronto until 
the time of his death in May, 1956. 


EMBRYOLOGY 

Meckel’s diverticulum is an abnormality 
of embryological development which ap- 
pears as a result of incomplete obliteration 
of the vitelline duct. This duct in the fetus 
passes from the yolk sac to the mid-gut. 
In viviparous mammals the yolk sac is of 
little significance save possibly in the very 
early days of embryo life when it is be- 
lieved to provide a means of transfer of 
nutritive fluids to the embryo. The mid-gut 
develops from the roof of the yolk sac and 
assumes the characteristics of a tubular 
structure about the fifth week. The yolk 
sac recedes from the gut, maintaining con- 
nection with it by means of the vitelline 
duct. With the growth of the fetus, the 
duct elongates in the umbilical cord while 
the shrinking yolk sac lies functionless be- 
tween the amnion and the chorion. About 
the sixth week, the mid-gut herniates into 
the umbilical cord as a loop of gut at the 
apex of which is the vitelline duct. The 
cephalic arm of the loop becomes small 
bowel and grows quite rapidly, whereas 
the caudal arm developing slowly becomes 
ileum and a portion of the large bowel. 
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The caudal arm of the loop returns to the 
coelomic cavity after the cephalic arm. The 
entire gut is within the ccoelom by the 
third month of fetal life. Normally the 
vitelline duct becomes obliterated and loses 
its connection with the mid-gut before this 
occurs. When the duct fails to become 
obliterated at the intestinal extremity a 
diverticulum results. The duct may, how- 
ever, fail to become obliterated in any por- 
tion of its length and produce other less 
common anomalies. 

The vitelline arteries pass from the aorta 
in the mesentery of the mid-gut to the yolk 
sac and eventually fuse to become the 
superior mesenteric artery. The more dis- 
tal portions of the arteries beyond the gut 
become obliterated. 

The morphology and site of the diverti- 
culum is variable. In this survey the length 
was usually between 2 cm. and 5 cm., the 
longest being 26 cm. The diameter at the 
base in the majority was from 1 cm. to 2 
cm, Most were conical in shape but bi- 
cornuate diverticula and diverticula with 
globular ends were described. A few ap- 
peared to arise from the mesenteric border 
of the gut but they probably arose from 
the anti-mesenteric border and _ travelled 
subperitoneally towards the mesentery. In 
80% of the cases the diverticulum lay be- 
tween 25 cm. and 61 cm. from the ileo- 
cecal valve. The closest lay 15 cm. and the 
farthest 122 cm. from the valve. 


SouRCE OF MATERIAL 


The records of the Hospital for Sick 
Children were searched for all charts in 
which a proven Meckel’s diverticulum was 
noted. The period covered from 1912 to 
1954 inclusive, although only 14 cases were 
found before 1930. The clinical cases and 
the autopsy cases were included, as were 


TABLE I.—A Survey or 273 Cases or MECKEL’s 
DIVERTICULA AT THE HOSPITAL FOR S1cK CHILDREN 


Uncomplicated Meckel’s diverticula... . 


120 cases 


Meckel’s diverticula found at autopsy. . 
Complicated Meckel’s diverticula. ..... 120 
Intussusception.......... 30 
petraction:. ....<...65 30 
0 ee 25 
POMOTAUON.. 6 i. oo cence 11 
Inflammation........... 7 
Patent vitelline duct... . 17 
MES geet a 273 cases 
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those of other anomalous developments of 
the vitelline duct. There were 273 cases in 
all. In Table I they are classified by the 
manner in which they presented. It is 
apparent from this table that 120 cases, or 
44% of the cases of Meckel’s diverticulum 
seen in this hospital, produced signs and 
symptoms, 


INCIDENCE 


The incidence of Meckel’s diverticulum 
has been set at somewhere between 0.2% 
and 3.0%. The increasing frequency at the 
Hospital for Sick Children is shown in 
Table II. The totals include the normal di- 
verticula and those found at autopsy as 


TABLE II. 


Number of 


Decade diverticula 
1912 - 1923..... sot Sed Cee 5 
NE OS so. oxic. oek cage Sn 28 
SN ins dicta s woea. ee 80 
1944 - 1953..... Sak skobd oecvet ates 147 
1954 - SU Sys Pbaede lnc seth ere 13 

FEMME oc uroiecs cx wteverers 273 


well as the complicated diverticula. The 
ratio of complicated to uncomplicated di- 
verticula has remained almost constant in 
each decade. The increase can be ascribed 
to increasing hospital admissions and also, 
in part, to the practice of routinely exam- 
ining the distal ileum at laparotomy. 
Gaisford believes that congenital ano- 
malies appear from 10 to 15 times in 1000 
births including stillbirths. In this survey 
12% of the cases of Meckel’s diverticulum 
had other congenital anomalies. This high 
incidence is due, in part, to the inclusion 
of the autopsy cases, many of which were 
of infants dying with multiple anomalies. 
Excluding these cases, the incidence of 
associated congenital anomalies is still high, 
in accordance with the principle that con- 
genital anomalies tend to be multiple. 


AGE INCIDENCE 


At the Hospital for Sick Children, over 
50% of the Meckel’s diverticula producing 
symptoms occurred in the group under 2 
years of age. The majority of cases of in- 
tussusception, bleeding, and _ patent 


vitelline duct were found in this period, 
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whereas the cases of obstruction, perfora- 
tion, and inflammation were distributed 
throughout all age groups (Table III). 


TABLE III.—Ace IncipENCE oF COMPLICATED 
MEeEcKEvw’s DIVERTICULUM 


Under 2-14 

Complication 2 years years Total 
Intussusception...... 21 9 30 
Obetruction......... 9 21 30 
io 17 8 25 
Perforation. ..... : 1 10 11 
Inflammation........ 0 7 7 
Patent vitelline duct... 14 3 17 

UNE Bis. ssdvnin ie. vie 62 58 120 


It was the personal experience of the 
senior author (R.M.W.) that any case of 
bleeding Meckel’s diverticulum operated 
upon when the patient is over 2 years of 
age has had a previous history of bleeding 
if attempts are made to elicit it. In this 
study, however, only 2 of the 8 patients 
over 2 years of age were found to have had 
previous episodes of melzena. 


SEx INCIDENCE 


Ninety-four out of 120 cases of com- 
plicated Meckel’s diverticulum occurred in 
the male, which gives a ratio of 3.6 to 1.0. 
Intussusception, obstruction, and bleeding 
were uncommon in the female during the 


TABLE IV.—Sex INcIpDENCE oF COMPLICATED 
MECKEL’s DIVERTICULUM 


Total 


Complication Male Female 
Intussusception........ 24 6 30 
Obstruction. ....... ; 26 4 30 
ROIMRTEN SS ook ks cu's 21 4 25 
Perforation....... roe 7 4 11 
Inflammation..... Ree 5 2 7 
Patent vitelline duct. . . 11 6 17 
TORRE ccs 340k 6-0 ‘ 94 26 120 


42 years surveyed (Table IV). The ratio 
of male to female in the whole group of 
273 cases was 1.9 to 1.0. 


HETEROTOPIA IN MECKEL’s DIVERTICULUM 


Microscopic reports on 150 cases of 
Meckel’s diverticulum were available and 
the relative incidence of heterotopic tissue 
is shown in Table V. Almost one-half of 
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TABLE V.—HeEtTeroropta 1N MECKEL’S 
DIVERTICULUM 


Number 
Type of tissue of cases 
CIO Sass kn cacacwelebérsxasauennats 45 
Pancreatic. ...... nil asiies bia Rial rece acta Ga es eomeaea 2 
Gastric and pancreatic...... sila arena eolaea 5 
CNN saan eons Saks Korey een aatnanen 1 


those with gastric mucosa bled preopera- 
tively. Complications developed in 72% of 
those with gastric mucosa, and in only 
30% of those with small-bowel mucosa. In 
many instances of obstruction and intussus- 
ception microscopic examination was not 
carried out because of tissue destruction. 


DIAGNOsIS 


Reports are published occasionally of 
signs which are diagnostic or of value in 
the diagnosis of the complications of 
Meckel’s_ diverticulum. Similarly, cases 
have been described in which the diver- 
ticulum has been demonstrated radio- 
logically. The diagnosis is seldom made 
preoperatively, however, in the absence of 
rectal bleeding. At the Hospital for Sick 
Children, during the period of this survey, 
a preoperative diagnosis of Meckel’s diver- 
ticulum was made on 23 occasions, in 18 
of which hemorrhage substantiated the 
diagnosis. A diagnosis of appendicitis was 
made in 30 cases of complicated Meckel’s 
diverticulum. In another 70 cases the 
diverticulum was not suspected but the 
complication it produced was diagnosed 
preoperatively. 


TREATMENT 


In 154 cases the diverticulum alone was 
removed, In most cases, the base of the 
diverticulum was clamped and excised in 
the long axis of the bowel and closed 
transversely, the suture line being oversewn 
once. There were a number of minor varia- 
tions to this technique as circumstances 
demanded. A few with a narrow base were 
excised and the ligated stump buried by 
means of a_purse-string suture. These 
methods were sufficient for most of the 
uncomplicated diverticula. 

On 41 occasions, a resection of small 
bowel with the diverticulum was necessary, 
because of obstruction and intussusception 
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in the majority, Three diverticula were 
treated by invagination, which is an ill- 
advised procedure. In six instances other 
procedures such as ileostomy and entero- 
anastomosis were necessary. 

Forty-eight diverticula were not removed 
at laparotomy because of surgical contra- 
indications or, as occurred on several occa- 
sions, because they were not found. In 
many instances no reason was given for 
leaving the diverticulum. Eight of these 
cases subsequently required laparotomy 
and diverticulectomy because of abdom- 
inal symptoms, and in 4 an interval diver- 
ticulectomy was performed. There was one 
death in this group. There were 7 other 
deaths in the 48 cases, 2 of which were 
directly due to complicated diverticula 
which were overlooked at laparotomy. This 
is convincing testimony to the value of 
routinely examining the terminal ileum for 
a diverticulum. In the remaining 29 cases 
there was no follow-up. 

It is a significant ratio, then, that of the 
48 cases of Meckel’s diverticulum in which 
a laparotomy was performed without re- 
moval of the diverticulum, 8 required sub- 
sequent laparotomy because of symptoms. 


POSTOPERATIVE COMPLICATIONS 


In over 260 surgical procedures for 
Meckel’s diverticulum during the 42-year 
period, 28 major postoperative complica- 
tions developed (11% ). Intestinal obstruc- 
tion and peritonitis accounted for the 
majority but the complications of pneu- 
monia, meningitis, incarcerated hernia, and 
evisceration were encountered. Fifteen of 
the patients who developed complications 
died. The frequency of postoperative com- 
plications and the mortality rate were 
greater in the group requiring small- 
bowel resection than in those treated by 
removal of the diverticulum alone. Over 
one-half of the postoperative complications 
occurred in cases of intussusception or ob- 
struction. Postoperative complications arose 
in two of the patients in the group from 
whom a normal diverticulum was removed. 


MORTALITY 


Twenty-four of the 120 patients with 
complicated Meckel’s diverticulum died, 
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giving an overall mortality of 20%. The 
marked decrease in the rate over the years 
is shown in Table VI. 


TABLE VI.—Morta.ity RATES IN COMPLICATIONS 
oF Meckew’s DIVERTICULUM 


Number of Mortality 

Decade complications Deaths rate 
1912 - 1923.... d - 
1924 - 1933.... 15 8 538% 
1934 - 1943... 35 9 26% 
1944 - 1953... 61 6 10% 
a ee 5 1 

OWRD. 656. 120 24 


Eighteen deaths occurred in the group 
having intussusception and obstruction, two 
of those with perforated diverticula and 
two with bleeding diverticula, one as a re- 
sult of inflammation and another because 
of patent vitelline duct. Eleven of the 
patients in whom a bowel resection was 
carried out died, whereas in the group in 
which a diverticulectomy was done only 
five died. Nineteen of the 24 deaths were 
of patients under 3 years of age. 

The advance of surgical technique and 
improved preoperative and postoperative 
care are the most important factors in the 
decreasing mortality rate: these measures 
will probably lead to a further decrease. 
The technique of routinely examining the 
small bowel for a diverticulum and _ re- 
moving this whenever possible also shares 
some responsibility for the decreasing 
mortality. 


DIscussION 


Intussusception and obstruction were the 
most frequent complications of Meckel’s 
diverticulum in this hospital. As well as 
being the most common complications 
they were responsible for a large part of 
the postoperative complications and the 
deaths. Similarly, they more often required 
resection of bowel than did other com- 
plications of the diverticulum. Rarely was 
the presence of the diverticulum suspected 
preoperatively in these conditions. Intus- 
susception occurred most commonly before 
the age of two, but bowel obstruction due 
to the diverticulum did not have any 
definite age incidence in this series. Only 
six cases of intussusception and four of 
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obstruction were found in females in this 
series. 


Many causes of obstruction, such as 
volvulus, strangulated Meckel’s_ diver- 
ticulum, and internal hernia, were found. 
There were several cases of each of these 
types of obstruction, but only one of ob- 
struction due to prolapse of bowel through 
a patent vitelline duct. The presence of a 
band extending from the tip of the diver- 
ticulum to the umbilicus on to the base of 
the mesentery was described in 20 in- 
stances, This fibrotic cord extending to the 
umbilicus is explained quite satisfactorily 
by the embryology of the anomaly, but 
bands which extend towards the mesenteric 
attachment are difficult to explain. It may 
be that they represent one of the vitelline 
arteries which usually become fused early 
in the development of the fetus. 

A preoperative diagnosis of Meckel’s di- 
verticulum is made only when it bleeds. At 
least 75% of the cases of bleeding diver- 
ticulum occur in patients less than 2 years 
of age. In this survey only 4 cases were 
found in females. As a complication it is not 
as serious as intussusception or obstruttion. 
One-third of all the diverticula examined 
had gastric mucosa, and of these almost 
one-half were known to bleed preopera- 
tively. Diverticula with gastric mucosa 
were more liable to develop complications 
than were those with small-bowel mucosa. 

In 5 of the 11 cases with perforation, 
gastric mucosa was demonstrated micro- 
scopically, but in 2 no heterotopic tissue 
was found; the remaining 4 were not 
examined. Usually a preoperative diagnosis 
of ruptured appendix or appendiceal ab- 
scess was made, because in only one case 
was bleeding present to suggest the diver- 
ticulum. Most of these patients were 
treated by diverticulectomy and, as would 
be expected, the number of postoperative 
complications was high and two patients 
died. 

The literature suggests that inflammation 
is one of the most common complications 
of Meckel’s diverticulum, but in this survey 
only seven cases were diagnosed as diver- 
ticulitis. In four of these no pathological re- 
port was available and one was treated 
by invagination, a rather surprising form 
of treatment in view of the diagnosis. One 
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cystic diverticulum with a narrow base was 
removed in a gangrenous state and the 
diagnosis confirmed microscopically, but 
in the other cases there is some doubt as 
to the diagnosis. 

In other parts of the gastro-intestinal 
tract, inflammatory disease of a hollow 
viscus is dependent upon the factors of 
obstruction and_ infection. The usual 
Meckel’s diverticulum has a wide ostium 
in relation to its length and the content of 
the ileum is semi-fluid. These are not the 
circumstances in which obstruction can 
develop readily. The conclusion drawn 
from these observations is that diverticu- 
litis is an uncommon complication of 
Meckel’s diverticulum. 


The complicated diverticulum will pre- 
sent signs and symptoms of hemorrhage, 
obstruction and intussusception, and only 
rarely those of acute inflammation: most 
of these complications are frequently mis- 
taken for appendicitis. The 30 cases of 
complicated Meckel’s diverticulum in this 
review diagnosed as appendicitis were 
usually in patients presenting with symp- 
toms and findings which were, in some 
way, atypical. They were diagnosed as 
appendicitis because it is the most common 
cause of the acute abdomen in children. 
It is suggested, however, that in any case 
of appendicitis in which the symptoms and 
findings are atypical the possibility of a 
complicated Meckel’s diverticulum should 
be considered. It is only with these prin- 
ciples in mind that the complicated 
Meckel’s diverticulum will be suspected 
preoperatively. 

There were 17 cases of patent vitelline 
duct, of which 14 were fistulae, 2 were 
cysts of the duct, and one was a duct 
which had become obliterated for only a 
short distance at the umbilicus. There were 
only three postoperative complications and 
one death in this group. The fact that most 
of these fistulae could be treated by removal 
of the duct alone was contributory to the 
low morbidity. The incidence of this com- 
plication is higher in the early years of 
the survey. 

There were 90 patients operated upon 
for abdominal pain and found to have nor- 
mal appendices and normal diverticula. 
Gross' suggests that the break in continuity 
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of the wall of the ileum which is created 
by the ostium of the diverticulum disturbs 
the normal flow of peristalsis and produces 
abdominal discomfort. There was no in- 
formation derived from this survey to re- 
fute or support that hypothesis. No other 
explanation of the cause of the pain was 
indicated. 

The records of the Hospital for Sick 
Children reveal no instance of neoplasm 
in a Meckel’s diverticulum. 


SUMMARY 


A survey was made of 273 cases of 
Meckel’s diverticulum occurring over a 
42-year period at the Hospital for Sick 
Children. The gross and _ microscopic 
characteristics are described. 

There were 120 cases of complication of 
the diverticulum. The preoperative diag- 
nosis, surgery, postoperative complications, 
and mortality rate are discussed. 

The mortality rate was observed to have 
fallen in the past decade. This was 
attributed, in part, to the practice of rou- 
tinely examining the terminal ileum for a 
diverticulum and routinely removing it 
whenever possible. The importance of this 
procedure is illustrated and emphasized. 

The preoperative diagnosis can be made 
in cases of Meckel’s diverticulum only 
when they present with bleeding or a 
patent vitelline duct. A diverticulum 
should be considered, nevertheless, in any 
case of intussusception, obstruction, or 
perforation. Appendicitis with atypical 
symptoms and findings should also alert 
the clinician to the possibility of a com- 
plication of Meckel’s diverticulum. 


In this review the complication of diver- 
ticulitis was uncommon, 
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RESUME 


Cette étude a été entreprise parce que la mor- 
talité due aux complications du diverticule de 
Meckel est encore assez importante; le diagnostic 

ré-opératoire est le plus souvent manqué et 

emeure un défi au flair du clinicien, Les auteurs 

ont cru qu’une revue des cas survenus a |’Hépital 
des enfants malades de Toronto pourrait aider a 
éclaircir les problémes du diagnostic et du trai- 
tement de cette entité pathologique. Les dossiers 
de tous les cas de diverticule de Meckel trouvés 
cliniquement, ou accidentallement a |’autopsie, 
soit 273, ont été analysés. Le diverticule de Meckel 
résulte d’une anomalie embryologique consistant 
en une oblitération incompléte du canal vitellin; 
lorsque ce canal ne s’oblitére pas a son extremité 
intestinale il en résulte un diverticule. La morpho- 
logie et le siége en sont variables. Dans cette 
étude la longeur moyenne était de 2 4 5 cm. avec 
1 cas extréme mesurant 26 cm.; le diamétre a la 
base était de 1 4 2 cm. en moyenne. Chez quel- 
ques malades, le diverticule semblait partir du 
bord mésentérique de l’intestin, mais chez la plu- 
part lorigine était sur le bord libre avec parfois 
cheminement vers le mésentére. Dans 80% des 
cas lanomalie débutait 4 une distance de 10 a 
24” (25 a 61 cm.) de la valvule iléo-ccecale. 

Des 273 cas étudiés sur une période allant de 
1912 a 1954, 120 ou 44% ont présenté des symp- 
tomes, les autres étaient des découvertes acciden- 
telles 4 l’opération ou l’autopsie. On a remarqué 
une fréquence croissante qui s’explique par une 
augmentation graduelle du taux d’admission et 
par une recherche plus systématique de cette 
anomalie chez les enfants soignés pour d’autres 
conditions morbides. Cinquante pour cent des cas 
se sont rencontrés chez des silat de moins de 
2 ans. D’aprés l’expérience de l’un des auteurs, 
dans chaque cas opéré pour diverticule qui saigne 
aprés l’Age de 2 ans, on peut toujours trouver une 
histoire de saignement antérieur, si on la recherche 
bien. L’anomalie s’est rencontrée plus fréquemment 
chez les garcons que chez les filles dans la pro- 
portion de 1.9 pour 1. Contrairement 4 l’opinion 
émise dans la littérature, l'étude de la présente 
série a montré que l’infection simple du diver- 
ticule était peu fréquente, soit 7 cas sur 273. 

On a eu des rapports microscopiques dans 
150 cas; 45 fois on a démontré du tissu hétéro- 
topique de type muqueuse gastrique; 72% des com- 
plications sont survenues dans les diverticules con- 
tenant cette muqueuse gastrique. Le diagnostic 
pré-opératoire est rarement fait en Il’absence 
dhémorragie rectale. Dans la série qui nous 
occupe le diagnostic préopératoire n’a été fait que 
23 fois; dans 18 cas il y avait passage de sang 
par le rectum, L’appendicite a été diagnostiquée 
dans 30 cas de diverticule avec complications; 
dans 70 autres cas on a bien diagnostiqué la com- 
plication avant l’opération, mais sans établir sa 
vraie origine. 

Le traitement a consisté dans l’exérése simple 
du diverticule aprés écrasement, suivie d’une 
suture transversale de la plaie intestinale, suture 
enfouie par un nouveau plan de suture. En quel- 
ques occasions on a fait une suture en bourse 
aprés résection. Dans 41 cas, on a du faire en 
plus une résection intestinale pour obstruction et 
invagination; 48 diverticules n’ont pas été enlevés 
a lYopération soit 4 cause de contre-indications 
chirurgicales ou tout simplement parce qu’ils 
nont pas été trouvés. Dans 8 cas on a dui ré- 
intervenir, Il y a eu des complications post- 








rumen | we te Ww 


October 1957 


opératoires dans 11% des cas, complications plus 
fréquentes chez les patients qui ont nécessité une 
résection intestinale que chez ceux ot il y a eu 
exérése simple. Comme on pouvait s’y attendre, 
la mortalité a été aussi plus forte chez oe malades 
qui ont présenté des diverticules avec invagination 
et obstruction; 11 des 41 patients qui ont subi 
une résection intestinale sont décédés, alors que 
seulement 5 sont morts dans le groupe de 154 
qui ont eu une diverticulectomie simple. 
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Les auteurs concluent de leur étude que le 
diagnostic pré-opératoire du diverticule de Meckel 
n'est possible que lorsqu’il y a passage de sang 

ar le rectum ou un canal vitellin ouvert a 
‘ombilic; toutefois un  diverticule peut étre 
soupconné dans tout cas d’invagination, obstruc- 
tion ou perforation intestinales. L’appendicite avec 
symptémes atypiques laissera aussi soupconner au 
ciakien la possibilité de diverticule de Meckel 
avec complications. 





CONSIDERATIONS SUR 50 CAS 
DE GASTRECTOMIE TOTALE 
DANS LE TRAITEMENT DU 
CANCER AVANCE DE 
L’ESTOMAC 


FRANCOIS ROY, M.D., F.R.C.S.[C], 
EDOUARD BEAUDRY, M.D., 
F.R.C.S.[C], et 

PAUL L’ESPERANCE, M.D., 
F.R.C.S.[C], Québec, Qué. 


IL NOUS A PARU INTERESSANT de scruter les 
observations de 50 cas de gastrectomie 
totale pour lésions malignes de Testdmac, 
détudier Tévolution de la maladie et de 
déterminer les facteurs _ susceptibles 
d’améliorer les résultats de la chirurgie du 
cancer gastrique. 


DuREE DES SYMPTOMES 


Moins de 3 mois........................ 9 cas 
Gs At ONOTR iesckcdaei Kocher ee 
RP ONE oe ccc vateaterens 
Gee SRS BANS ol sels. ess cccacnedvess Se 
plus de 12 mois... 14 “ 


Liimportance du diagnostic et de lex- 
cision précoce est un fait sur lequel on a 
plusieurs fois insisté tant auprés du méde- 
cin traitant que du public en général. Si 
nous considérons comme _ traitement 
précoce une exérése exécutée dans les trois 
mois qui suivent l’apparition des premiers 
symptémes, nous constatons a regret qu'un 
patient sur six a été opéré dans un délai 
convenable. Il ressort de étude de nos 
dossiers que la moyenne de temps écoulé 
entre l'apparition du premier symptéme et 
le traitement chirurgical est de huit mois. 
Plus du quart de nos malades présentaient 
des signes de cancer gastrique depuis 


déja au-dela d’un an quand ils se sont 
présentés au chirurgien. 

Les causes de ce retard sont avant tout 
la nature insidieuse de la maladie, la 
négligence du patient et parfois celle du 
médecin qui, devant la banalité des symp- 
to6mes que présente son malade, le laisse 
aller sans investigations suffisantes. Si nous 
ne pouvons rien changer a la nature du 
cancer gastrique, une vulgarisation de bon 
aloi qui dailleurs se fait de plus en plus 
dans les journaux et les revues populaires 
sera de nature a rendre le public plus averti 
et a amener plus tét le patient a consulter. 
C'est cependant le médecin traitant qui 
peut le plus contribuer 4 poser un diagnos- 
tic précoce de cette terrible lésion. A ce 
sujet, il nous semble utile d’énumérer ici 
les premiers symptémes cliniques quont 
présentés nos malades. I] ne faut pas at- 
tendre les vomissements, les fortes douleurs 
et la cachexie pour soupconner la présence 
d'un cancer gastrique. 

Le patient se plaint habituellement de 
ballonnement ou de pesanteur post-pran- 
diale, de douleur vague, de malaise 
difficile 4 définir, mais 4 caractére persis- 
tant. Un ulcéreux reconnu se plaint d'un 
changement dans le caractére de_ ses 
douleurs qui ne sont plus soulagées par les 
aliments et les alcalins. Ces manifestations 
étaient le premier signe révélateur du 
cancer gastrique dans une trés forte pro- 
portion de nos malades. Les régurgitations, 
les nausées, les vomissements, lasthénie, 
Yanémie ont été des symptémes de début 
moins fréquents. En somme I’apparition de 
malaises digestifs vagues et souvent d’ap- 
parence bénigne chez un malade qui a 
passé la quarantaine et qui n’a jamais 
souffert de son estomac antérieurement 
mérite une attention spéciale et doit inciter 





22 CANADIAN JOURNAL OF SURGERY 


le médecin 4 demander un examen radio- 
logique. Chez nos patients, tous les examens 
radiologiques ont mis la lésion en évidence 
sauf dans un cas ou une image suspecte 
a été confirmée par le gastroscope. 

Des 50 malades ayant subi une gastrec- 
tomie totale pour cancer avancé de 
lestomac, quatre sont morts dans les vingt 
jours qui ont suivi lopération; cette mor- 
talité' opératoire qui s est montrée élevée 
au début de notre série a été nulle dans 
les vingt-cing derniers cas, Des 46 patients 
qui ont survécu a lopération, 37 sont morts 
aprés une survie? moyenne de 14 mois. 


MOYENNE DE SURVIE 


Moins de 6 mois 14 
de 7 mois 4 12 mois 8 
de 1 an a 2 ans 7 
de 2 ans 4 3 ans 7 
plus de 9 ans 1 


Un malade, M.L.L., est encore vivant 
apres 9 ans. Opéré en avril 1948 pour 
un épithélioma greffé sur une gastrite 
hypertrophique, il est venu consulter en 
octobre 1952 pour une anémie de_ type 
mégaloblastique qui a pu étre_ traitée 
efficacement par les transfusions et la vita- 
mine B-12. Deux autres patients sont ac- 
tuellement trés bien 23 mois aprés l’inter- 
vention et ne présentent aucun symptéme 
de récidive. Enfin, 2 patients, tout en 
étant bien aprés 9 mois, montrent des 
signes de récidive et trois autres n/offrent 
pas le recul suffisant pour étre évalués. 
Ces résultats ne sont pas brillants dans 
Yensemble, mais on doit les juger con- 
venables si l’on considére l’évolution spon- 
tanée des lésions arrivées au stade ou elles 
ont été attaquées chirurgicalement. 

Dans tous ces cas, il s'agissait toujours 
de lésions trés étendues ot l’exérése large 
était de nécessité. Pour le moment, nous ne 
croyons pas devoir faire systématiquement 
des gastrectomies totales élargies pour 
tous les cancers de Testomac. Dans une 
néoplasie de Tlantre, respectant la plus 
grande partie de l’estomac, l’envahissement 
des ganglions para-pyloriques et pré- 


aortiques est bien plus 4 redouter qu'une 
extension dans la partie proximale de 
lestomac. Toutefois l’expérience des autres 
cliniques et lévolution de nos opérés ont 
montré J importance* 


délargir non seu- 
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lement Texcision gastrique, mais de 
sattaquer aux relais ganglionnaires, En 
effet, pour satisfaire les critéres d'une 
résection radicale, il ne suffit pas d’exécuter 
excision large du cancer lui-méme, mais 
dattaquer également les zones de dis- 
tribution lymphatique. Les lymphatiques* 
intramuraux de Testomac ont une dis- 
position réticulaire. I] en résulte que la 
métastase ganglionnaire ne se fera pas 
nécessairement dans la zone de drainage 
immédiate ou contigué au siége de la 
lésion, mais quelle pourra se_localiser 
primitivement a nimporte lequel des relais 
de drainage lymphatique. L’extension de 
la lésion se fait d’abord dans la paroi gas- 
trique méme, principalement sous forme 
dune infiltration sous-muqueuse. Elle peut 
se confiner longtemps a lestomac avant 
denvahir les ganglions régionaux. 

Le drainage lymphatique de l’estomac 
se fait dans quatre relais ganglionnaires 
principaux qui correspondent a peu prés 


aux vaisseaux de Ilestomac (Fig. 1): 
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Fig. 1.—Le drainage lymphatique de l’estomac 
se fait dans les principaux relais ganglionnaires 
s’échelonnant le long des artéres coronaire stoma- 
chique, gastro- -épiploique, hépatique et splénique. 


1°—La chaine-coronaire dont les gang- 
lions séchelonnent le long de [lartére 
coronaire stomachique. Les ganglions de 
cette chaine se sub-divisent en_ trois 
groupes: 
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a) Paracardiaque, 

b) Groupe de la faux de la coronaire, 
c) Groupe de la petite courbure, 

°—La chaine gastro-épiploique droite 
comprenant les ganglions sous-pyloriques et 
les ganglions situés le long de la grande 
courbure dans Jépaisseur du _ grand 
épiploon. 

3°—La chaine hépatique constituée par 
les ganglions situés le long de Ilartére 
hépatique et de sa branche pylorique et 
par les ganglions rétro-pyloriques dépen- 
dant de la gastro-duodénale. 

4°—Enfin la chaine splénique, dont les 
ganglions séchelonnent sur le trajet de 
lartére splénique le long du bord supérieur 
du pancréas jusqu’au hile de la rate. II faut 
rattacher a cette chaine quelques éléments 
sous-pancréatiques situés au-dessous de la 
queue du pancréas dont les_ efférents 
gagnent les ganglions satellites de lartére 
splénique. 

A Ylopération, il est souvent impossible 
de déterminer par la palpation si les 
ganglions de ces différentes chaines sont 
envahis ou non par le processus néoplasique 
et seul examen miscroscopique peut en 
détecter Tenvahissement. Pour satisfaire 
aux exigences d'une résection radicale, les 
chaines de drainage lymphatique doivent 
étre excisées en bloc avec l’estomac, suivant 
les concepts classiquement acceptés pour 
la mastectomie radicale et les résections 
coliques. 

La gastrectomie totale devient alors une 
gastrectomie totale élargie, c’est-a-dire, 
gastrectomie totale avec résection de la 
premié¢re portion du duodénum, ablation 
de deux épiploons, splénectomie, résection 
d'une partie du pancréas et du péritoine 
pré-pancréatique. C'est cette intervention 
radicale qui a été pratiquée chez les vingt 
derniers patients de cette série, plus 
précisément depuis 1951. 

Technique.—Par principe, la _ voie* 
dabord est abdominale. Elle permet 
d’apprécier Yopérabilité de la lésion, son 
extension aux organes adjacents, les im- 
plantations péritonéales ou le développe- 
ment chez la femme de tumeur du type 
Krukenberg dont la fréquence s’établit 
entre 3 ou 5%. Liincision abdominale peut 
facilement ¢tre transformée en une ab- 
dominothoracique sil y a infiltration de 
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loesophage ou simplement si la voie ab- 
dominale noffre pas un jour suffisant. 
Le premier temps® opératoire consiste 
au décollement coloépiploique qui visualise 
larriére-cavité des épiploons et permet de 
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Fig. 2.—La rate, la partie gauche du pancréas et 
le péritoine pré-pancréatique sont enlevés en bloc 
avec l’estomac et les épiploons. 


constater l'état du méso-colon et de con- 
firmer la résectabilité de la lésion. Le lobe 
gauche du foie est récliné 4 droite apres 
section du ligament triangulaire. Le petit 
épiploon est incisé du pédicuts hépatique 
jusqu’a loesophage. Celui-ci est sectionné 
entre deux pinces. La rate est séparée du 
diaphragme par section du _ ligament 
phréno-splénique et attirée vers la droite. 
L’attaque se porte ensuite au niveau du 
trone coeliaque. La coronaire stomachique 
est liée a son origine, la splénique pres 
de son origine sur le bord supérieur du 
pancréas, Celui-ci est sectionné prés de 
listhme et sa portion gauche est rabattue 
vers la masse gastro-splénique avec le 
péritoine pré-pancréatique, décollé de la 
face antérieure du pancréas restant. Enfin 
on procéde a lévidement des ganglions le 
long de l’artére hépatique, le duodénum est 
sectionné loin du pylore. La fermeture du 
moignon duodénal est effectuée avec soin 
par inversion de la muqueuse (Fig. 2). 
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La continuité digestive est rétablie par 
l'anastomose d’une anse haute du jéjunum 
a loesophage, avec entéro-entérostomie au 
pied de Tanse, Toutefois les troubles 
présentés par plusieurs malades nous ont 
conduit 4 modifier cette technique d’anas- 
tomose. En effet beaucoup de nos opérés 
ont eu a souffrir de régurgitations acides, 
de pyrosis ou de vraies douleurs sous forme 
de brilements, rendant  Jalimentation 





Fig. 3.—Procédé en Y de Roux pour l’anas- 
tomose cesophago-jéjunale, 


difficile et précaire l'état de nutrition. Pour 
obvier a ces inconvénients, depuis quel- 
ques années, nous avod’s recours a la 
méthode en Y de Roux pour l’anastomose 
oesophagojéjunale. Ce procédé a permis a 
un de nos gastrectomisés, encore vivant 
apres 5 ans mais souffrant d'une oeso- 
phagite intense, de revenir 4 la santé et de 
continuer a bien se porter quatre ans aprés 
cette derniére opération. 
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Le jéjunum est sectionné 4 25 cms en- 
viron de l’anse de Treitz. Le segment dis- 
tal, aprés passage a travers le méso-colon, 
est réuni a loesophage par une anastomose 
termino-terminale ou termino-latérale selon 
le cas. Le segment proximal est fermé a 
son extrémité et une entéro-entérostomie 
a large ouverture, cest-a-dire d’au moins 
8 cms de fagon a former un nouveau 
réservoir pour le bol alimentaire, est 
effectuée. Grace a cette technique, nous 
n’avons pas eu a déplorer de symptémes 
digestifs graves (Fig. 3). 

Avec les méthodes de réanimation ac- 
tuelles, !opération est bien supportée et les 
suites opératoires sont dune bénignité 
relative. Par la suite, ces opérés sont na- 
turellement exposés a des troubles de 
nutrition plus ou moins marqués. Certains 
restent maigres, d'autres sont sujets a la 
diarrhée par suite d'une mauvaise absorp- 
tion des graisses. Le métabolisme du fer 
est fréquemment troublé par Tlabsence 
dacide chlorhydrique nécessaire a la trans- 
formation des sels ferriques en sels ferreux. 
Une anémie macrocytaire est apparue chez 
quelques-uns de nos gastrectomisés dont 
la survie a été assez prolongée. Une sur- 
veillance médicale attentive a été néces- 
saire pour assurer a ces malades un traite- 
ment médical adéquat. 

En conclusion nous rapportons les résul- 
tats peu brillants mais convenables d'une 
série de 50 cancers gastriques traités par 
gastrectomie totale. La technique employée 
a évolué au cours de cette série, L’inter- 
vention, limitée d’abord a l’exérése totale 
de Testomac, s'est élargie progressivement 
pour devenir ce qui pourrait s'appeler une 
gastrectomie régionale. 

Nous considérons actuellement que cette 
chirurgie élargie s’accorde avec les con- 
cepts admis dans le traitement des lésions 
néoplasiques. Son emploi, chaque fois que 
la chose est nécessaire et possible, permet- 
tra peut-étre de sauver plus de vies ou du 
moins den _ prolonger quelques-unes. 
Toutefois, méme si les méthodes de trai- 
tement pré, per, et post-opératoire permet- 
tent denvisager la gastrectomie totale 
élargie sans risque prohibitif nous n’accep- 
tons pas encore quelle doive étre le trai- 
tement idéal de tout épithélioma gas- 
trique. 








ama Oo 1+ On 


October 1957 


RESUME 

Une série de 50 cas de gastrectomies 
totales pour cancer avancé de l’estomac est 
analysée au point de vue symptémes et 
résultats. 

Le symptéme initial important est le 
malaise épigastrique persistant. Ce signe 
devrait toujours faire soupgonner au méde- 
cin consulté la possibilité du néoplasme 
gastrique et l'inciter a faire des examens 
de contréle suffisants. 

La technique suivie est décrite avec ses 
modifications au cours des années. 

Meme si les résultats sont peu brillants, 
il est A espérer qu avec un diagnostic encore 
plus précoce ceux-ci seront meilleurs. 

Par ailleurs, la gastrectomie totale élargie 
est logique avec les concepts actuels de la 
chirurgie cancéreuse méme si elle ne doit 
pas étre adoptée dans tous les cas. 
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SUMMARY 


Fifty patients underwent total gastrectomy for 
malignant lesions of the stomach; the authors have 
followed up these cases in order to study the de- 
velopment of the condition and to determine fac- 
tors which might improve the results of surgery 
in gastric cancer. If early treatment is taken to 
mean operation within three months of the first 
symptom, only one patient in six in this series 
came within these criteria. The average time be- 
tween appearance of the first symptom and surgical 
treatment was eight months. and more than a 
quarter of the patients had had signs of gastric 
cancer for over a year. Reasons for this delay in- 
clude the insidious nature of the disease, the 
patient’s neglect, and sometimes the delay of the 
physician in undertaking complete investigation. 

Early symptoms include a sensation of weight 
or distension after meals, vague pain, and vague 
but persistent malaise. An ulcer patient complains 
of a change in the character of his pain, which 
no longer yields to diet and alkalis. Less common 
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symptoms at the onset were regurgitation, nausea 
and vomiting, weakness, and anemia. A patient 
who complains of the onset of vague digestive 
disturbance for the first time after the age of 40 
should be investigated radiologically. Only in one 
case did radiology fail to demonstrate the lesion; 
in this one exception the suspicion was confirmed 
by gastroscopy. 

Of the 50 gastrectomized patients, 4 among the 
first 25 died within 20 days of operation, whereas 
none of the last 25 did. Of the 46 survivors, 37 are 
dead after an average survival of 14 months, One 
is alive after nine years. 

In all cases there was an extensive lesion re- 
quiring a broad gastrectomy. Necessity for re- 
moving the associated lymph paths and nodes is 
stressed. There are four groups of lymph nodes 
involved: (1) the coronary chain along the coronary 
artery; (2) the right gastro-epiploic; (3) the hepatic 
along the hepatic artery; and (4) the splenic along 
the artery. Since it is impossible to tell whether 
these groups of glands are involved, dissection 
should include excision en bloc of all these areas 
in one piece with the stomach, the first part of 
the duodenum, the two omenta, the spleen, a 
part of the pancreas, and the prepancreatic peri- 
toneum. The authors have carried out this radical 
excision in their last 20 cases. 

The technique of operation is described; in the 
later cases a _ jejuno-oesophageal anastomosis 
(Roux en Y) has been practised to prevent acid 
regurgitation and pyrosis with chronic oesophagitis. 

Malnutrition of varying degrees is a common 
sequel to this operation. Some patients are thin. 
others have diarrhoea, and many have disturbances 
of iron metabolism, Some survivors develop a 
macrocytic anemia. Careful follow-up is therefore 
necessary. 





IMPROVING RESULTS OF 
GASTRIC CANCER THERAPY*® 


The problem of improving results of treatment 
of carcinoma of the stomach is a formidable one. 

Much hinges on earlier diagnosis, and we can 
do no better than to quote Berkson and _ his 
associates on this subject: “Between the time 
when diagnosis of the cancer is first made and 
five years later, 86 of 100 patients are lost. Where 
are they lost? Twenty of the 86 are lost because 
the lesion is found already inoperable when they 
are first examined, 36 more are lost when, on 
laparotomy, it is found that the lesion is not 
resectable. Thus 56 of the 86, or 65% of the 
losses, are accounted for by the patient’s arriving 
at the physician’s door too late for surgical inter- 
vention to be of any assistance. There are 30 
more losses, which, added to the 56 already lost, 
make up the 86, four of these being hospital 
deaths and 26 being deaths during the subsequent 
five years. These 30 can perhaps fairly be con- 
sidered the genuine surgical loss, since in spite 
of surgical effort they do not survive the five- 
year mark, but they represent only 35% of the 
total five-year losses.” 


*Hallenbeck, G. A.: 
noma of the stomach 


Surgical treatment of carci- 
The Surgical Clinics of North 


America, Mayo Clinic Number. August 1957. W. 
B. Saunders Company, Philadelphia & London, 
1957. 
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AN EVALUATION OF THE 
MANAGEMENT OF FRACTURES 
THROUGH THE MIDDLE THIRD 
OF THE HUMERUS* 


J. C. KENNEDY, F.R.C.S.[C] 
and J. K. WYATT, M.D., London, Ont. 


HuMERAL suHaFt fractures have been treated 
by many methods and recent writings are 
grossly contradictory. Marcus Stewart’ 
stated in 1955 that “the hanging cast is the 
method of treatment in fractures of the 
humeral shaft”, but in the same year 
Watson-Jones wrote, “Almost equally un- 
satisfactory is the hanging cast technique 
used widely in the United States.”? Mag- 
nuson, in his treatise on fractures,’ notes 
that “perhaps no fracture of any long bone 
in the body results in non-union more 
frequently.” Whereas Charnley in his excel- 
lent monograph‘ dismisses this fracture by 
stating that “fractures of the shaft of the 
humerus are the easiest of the long bones 
to treat.” 

The constant trend toward open reduc- 
tion in extremity fractures and the uncer- 
tainty of our staff in handling fractures 
through the middle third of the humeral 
shaft has led to a review of 78 such frac- 
tures in our centre. No cases have been 
excluded and the variety of methods is a 
measure of our previous indecision. Only 
3 were compound, with the majority (42) 
clean transverse fractures. 

Our series bore out original observations, 
that this fracture is one of a relatively 
younger age group, the average being 31.6 
years (2 to 77). Of this group 37% re- 
sulted from automobile accidents; in many 
such cases, associated injuries necessitated 
bed rest, and 19% of our patients received 
additional injuries which were to keep them 
in bed or wheelchair for varying lengths 
of time. Such complications were constantly 
kept in mind when consideration was given 
to the initial method of treatment. 


DiIsPLACEMENT 


It was early recognized when reviewing 
both patients and radiographs in this series 


*From the Division of Orthopaedic Surgery, Uni- 
versity of Western Ontario. 


Vol. 1 


that it was impossible to draw any com- 
parison between this fracture and_ that 
through the mid-shaft of the femur. Gross 
overlapping of bone ends is most uncom- 
mon and length can be readily achieved. 
Biceps, triceps, and brachialis are not 
muscles designed to produce gross shorten- 
ing and rarely are they found interposed at 
the time of operation. 


78 MIDDLE-THIRD FRACTURES 


COMPOUND 3 
OBLIQUE 16 
COMMINUTED 6 
TRANSVERSE 42 
SPIRAL V1 


78 


Fig. 1. 


The two most common types of displace- 
ment were (1) lateral angulation, when the 
fracture occurred in the usual location, just 
below the insertion of the deltoid muscle; 
and (2) anterior bowing, where the triceps 
being more fibrous in extent often acts as 
a posterior bowstring, producing anterior 
angulation. In a careful scrutiny of original 
radiographs in this series, it was felt that 
only in occasional cases was displacement 
formidable or comminution severe. 


CLosep METHODS 


Closed methods of treatment were used 
for 57 (73%) of the 78 fractures in this 
series: 
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Hanging Plaster .:.............seeeeeeee 33 impairment of the endosteal blood supply 
— ~~ meter ert sce re Mne ee ‘ should not be common, If, however, the 
BNE igi cveuxs wenatchee fracture involves area IV it is likely that 
~ ee a eens Sieh - . the nutrient vessel entering this segment 
‘ombinations of Methods ............... : . ., a a, 
Intramedullary Kirschner Wire ............ 9 will be severed. Serial radiographs of 
fractures of the middle third of the hum- 
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In assessing the end results it became ap- 
parent that a thorough understanding of 
the principles underlying the use of the 
hanging cast will suffice in advising on 
ihe management of the vast majority of 
fractures through the middle third of the 
humerus. One is always reluctant to accept 
« method of treatment which does not con- 
form to the basic principles behind frac- 
ture healing, and the method of fixation 
by the hanging plaster is anything but ade- 
quate—often motion is transferred directly 
to the fracture site. Many articles refer 
to the inadequacy of blood supply to this 
region warning of the high incidence of 
non-union. 


HEALING 

Our anatomy department has aided us in 
our search for information on the problem 
of blood supply. Oblique, spiral, and com- 
minuted fractures of the humeral shaft 
result in a sizable area of bone involve- 
ment depending upon the periosteal blood 
supply for healing. This is adequately fur- 
nished by the terminal branches of the 
profunda brachii artery; in few cases is 
this supply defective. Conversely, the clean 
transverse fracture across the humeral shaft 
with little periosteal disruption may rely 
chiefly upon the endosteal blood supply 
from the nutrient artery. Very little has 
been written on the nutrient blood supply 
of the humerus. 

In a study of 71 humeri, examined in our 
anatomy department, the location of the 
nutrient foramina have been observed 
and recorded. In this group, 97 nutrient 
foramina were located. 

Eighty-five per cent of this group were 
located in the middle third of the humerus, 
the area under question in our follow-up. 

It is difficult to draw clinical deductions. 
It does follow, however, that when a frac- 
ture occurs in area III, the nutrient artery 
has a good chance of escaping injury, and 


erus, treated by hanging plasters, provide 
an excellent example of the “wave of osteo- 
genesis” theory as expounded by A. W. 


71. HUMER! 
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Ham.* The slight motion admittedly per- 
mitted by the hanging cast results in addi- 
tional hemorrhage, additional stimulus to 
the periosteum, and further waves of osteo- 
genesis across the fracture site. Abundant 
periosteal blood supply contributed by the 
profunda brachii artery allows proliferating 
osteogenic cells to form bone rather than 
cartilage. In many of our cases endosteal 
healing has been markedly delayed as com- 
pared to other sites, which may be due in 
part to damage to the nutrient artery in the 
critical zone IV. 

One must therefore accept the principle, 
when managing fractures at this site with 
the hanging plaster, that the periosteal 
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blood supply is adequate and that abund- 
ant periosteal callus will form despite the 
admitted fact that this method of fixation 
does not provide perfect immobility. 


DISTRACTION 


In the hanging cast technique the use of 
weights has no place. 
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very noticeable and one case progressed to 
non-union. A period of 13.2 weeks was con- 
sidered the minimum of time for sufficient 
periosteal callus to form to allow removal 
of plaster. These figures compared unfav- 
ourably with the results of the simple hang- 
ing cast technique, where the plaster was 
removed after about seven weeks. 


Fig. 3 (above, left)—The weighted hanging cast. This encourages distraction at the 
fracture sites. Fig. 4 (above, right).—The original hanging cast, which extends high into the 
axilla. Fig. 4a (below, right).—The hanging plaster extending to the level of the fracture or 


slightly above. 


Initial distraction across the primary frac- 
ture hematoma encourages delayed union. 
Irreparable damage may be done in the 
first four or five days when the bone ends 
become fixed with unhealthy callus in a 
distracted position. A non-weighted but ex- 
cessively heavy cast may produce the same 
picture. 

When the principle of weight distrac- 
tion was employed in a group of patients 
at one of our hospitals delayed union was 


BOUNDARIES 

We have no strong personal feelings as 
to the boundaries of the hanging cast. 
Patients treated early in this series wore 
casts from mid-palm to axilla, whereas sub- 
sequent casts were applied only to fracture 
level or slightly above: anterior and pos- 
terior angulation are more readily controlled 
by this latter method. The typical triceps 
bowing which causes concern early has 
been well handled by extending the plaster 








AS 


re 
b- 


re 


ad 
Ds 
as 
- 





October 1957 





from mid-palm ‘to just above the fracture 
level, the elbow being at right angles and 
the sling shortened. Conversely, the frac- 
ture with posterior angulation is better 
controlled by a longer sling. We have had 
some success in correcting lateral angula- 
tion by positioning the loop for the sling 
on the dorsum of the wrist. 


DEPENDENCY 


A reasonable degree of dependency for 
the injured arm during the initial few days 
is sufficient to obtain acceptable alignment. 
Opponents of the hanging cast argue that in 
order for this method to be successful, 24- 
hour dependency is essential. This is not 
the case. The patient is encouraged to 
sleep in a semi-sitting position with his sling 
in place, or stand as much as possible dur- 
ing the day, and to begin early active pen- 
dulum exercises. It is most unusual for 
deterioration of position to occur after one 
week. In a series of 33 carefully treated 
cases, union occurred in all. The average 
time for plaster immobilization was _be- 
tween six and seven weeks. " 


In 19% of our cases multiple injuries 
made complete bed rest a necessity. We 
have been unsuccessful in our attempts to 
combine the hanging cast with traction, as 
the unpredictable pull of weights through 
the hanging cast creates many variants and 
runs the risk of distraction. 

In reviewing our cases we have been 
agreeably impressed with a small series of 
intramedullary Kirschner wires employed 
when this problem of distraction arises. A 
Kirschner wire threaded down the medul- 
lary cavity of the humerus and supple- 
mented by a hanging cast extending high 
into the axilla has been employed in 9 out 
of 78 patients, the majority of whom had 
multiple injuries requiring complete bed 
rest. The minor degree of fixation provided 
by this wire has been a major factor in 
diminishing pain in the supine patient. 

Anatomical reduction has been obtained 
in the majority. Rotation is not controlled, 
but the pain and spasm created by the 
bone ends slipping off is immediately elim- 
inated. 

The procedure should be carried out 
with strictly aseptic technique, the surgeon 
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draping the field carefully and wearing 
complete operating room apparel. A brach- 
ial block facilitates the procedure. As the 
wire is introduced to the level of the frac- 
ture, the assistant, wearing lead-lined 
gloves, merely reduces the fracture into 
position. The surgeon then threads the wire 
to its ultimate depth. Infection risk is re- 
duced to a minimum as is the time of ex- 
posure to x-rays. 

However, in the light of our satisfactory 
experiences with the hanging cast tech- 
nique, we feel that this procedure should 
be reserved for the occasional patient who 
is of necessity supine and when difficulty 
is encountered with other methods of closed 
reduction. 


OpreN METHODS 


Having carefully reviewed this series of 
78 fractures and noting the excellent results 
which can be secured when the principles 


‘behind the hanging cast technique are 


meticulously applied, it becomes most dif- 
ficult to list indications for open reduction. 
Operation was carried out in 21 of our 78 
cases (27%), this percentage seemed 
alarmingly high and we were much cha- 
grined to note its ever-increasing occur- 
rence, which often appeared to be due to 
impatience. Many cases had been given a 
48-hour trial with the hanging plaster, ne- 
glecting in certain instances basic details 
of the technique; if at the end of that time 
the radiograph was considered unsatisfac- 
tory, the program was abandoned in favour 
of open operation. The late Albert Key, in 
discussing the hanging cast technique,* 
recommended a week of plaster suspension 
before taking any radiographs. Although 
we cannot fully subscribe to this idea, it 
does bring out the point that a hanging 
cast cannot fully reduce a fracture in 48 
hours. 

In reviewing the 21 (27%) open reduc- 
tions, a wide variation in methods of in- 
ternal fixation was displayed. 


PROOy ies ene wiv nwiiguidanwtacceyekne 6 
Setar INEGI 6niidccine's Jisins weaws cewuaaws 5 
Wit ROG cdg ecsrtewrscevvaddacewas was 6 
Intwammecauery NS occ. cccdcdvasceueas 1 
Benes Gre isan casicunddodavedagteuee 3 

Fatal Noi GB CGG66ocsks canes ciasaces 23 
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Fig. 5 (above).—This patient is supine because of head 
injuries and fractured pelvis. 


_ Fig. 5a (right).—An intramedullary Kirschner wire. The 
fracture site was not opened, 
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All methods ‘provided satisfactory im- 
mobilization and we were unable to deter- 
mine from this series which method was 
preferable: it must be adapted to the prob- 
lem confronted at the time of operation. 


INDICATIONS FOR OPERATION 


Compound fracture 
Failure on conservative 
Nonunion 

Associated radial nerve injury (?) 


management 


Compound fractures existed in only 3 
of these 78 fractures despite the high inci- 
dence of motor vehicle accidents. Interposi- 
tion of soft tissues is a most uncommon 
finding and in only 2 of 21 operated cases 
was this feature mentioned. 

A careful and unbiased review of our 
open reductions in this series makes us feel 
that 15 of the 21 were unnecessary (71% ). 
Radiological and clinical follow-ups of the 
patients who had had operation were on 
the whole satisfactory but complications 
did occur: infection, myositis ossificans and 
radial nerve damage each developed in one 
patient. Six had joint limitation, and one 
malunion of the fracture. 

Admittedly, the majority of fractures 
subjected to surgery were of a more severe 
nature; nevertheless, the numerous compli- 
cations which developed sound a cautious 
note of alarm. 


TORONTO GENERAL HOSPITAL 
(BEAN) 


tt CASES 


4 - from fracture 
4- from surgery 
3- from manipulation 
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Associated radial nerve involvement 


In many centres the presence of immed- 
iate radial nerve paralysis in association 
with fractures of the middle third of the 
humerus has been considered sufficient 
justification for carrying out open reduc- 
tion, irrespective of the type of fracture. 
Experience with our series of fractures, 
and in other series reported in the litera- 
ture, does not lend support to this belief. 

Seddon,’ writing on this problem a dec- 
ade ago, felt that a surgeon was most defin- 
itely justified in waiting at least four months 
for spontaneous recovery. Bean, in an un- 
published review® of this subject from the 
Toronto General Hospital, noted 11 radial 
nerve injuries in association with fractures 
of the middle third of the humerus. Four 
cases were due to local trauma at the time 
of the fracture. In none of these was the 
nerve found divided at time of operation. 

In our series, fracture of the mid-shaft of 
the humerus in 78 cases produced radial 
nerve injuries in 7; in 5, paralysis was 
noted immediately, and all were explored, 
but in no case was there severance of the 
nerve at the site of the fracture. In one 
case angulation occurred where the radial 
nerve bears closest association to bone, as 
visualized at open operation, and it is con- 
ceivable that vigorous closed manipulation 


VICTORIA HOSPITAL, LONDON 


7 CASES (9%) 


5-from fracture 
|- from surgery 
|- from callus 


\ 


Fig. 6.—Incidence of radial nerve injury. 
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Fig. 7 (left)—An in- Fig. 7a (right).—Suc- 
dolent fracture with dis- cessful consolidation with 
traction at nine months. autogenous tibial bone. 


Vol. J 


might have produced severe local trauma 
to the nerve in this case. In an isolated in- 
stance excessive callus formation resulted 
in delayed radial nerve paralysis, first ap- 
pearing at 8 weeks; neurolysis at 11 months 
did not improve the situation and tendon 
transfers were carried out at a later date 

It seems obvious from these paralle! 
series that associated damage to the radial 
nerve is not in itself an indication for 
primary surgical interference. 


Nonunion 


Despite the tremendous variation in treat- 
ment the incidence of nonunion was sur- 
prisingly low, only one case requiring bone 
grafting because of established nonunion: 
this fact strongly supports the underlying 
theme of this paper. The periosteal blood 
supply is generous and no firm immobiliz- 
ation is required to obtain union, providing 
initial distraction is avoided and reasonable 
position is obtained. 

However, once established nonunion is 
in evidence the problem becomes quite 
complicated, as stressed by Watson-Jones, 
and multiple procedures may have to be 
carried out before union is eventually ob- 
tained. He feels that this complex problem 
may be solved by employing an intrame- 
dullary nail with local cancellous bone 
grafting. The use of autogenous bone is of 
vital importance here—the fracture of one 
of our patients twice failed to unite when 
homogenous bone was employed, but pro- 
ceeded to rapid union with autogenous 
bone, the method of mechanical fixation 
being identical in all three instances. 

Once again it must be emphasized that 
initial distraction is a dangerous beginning 
to the overall management of this fracture. 
The use of weights has no place in the 
precise technique of the hanging cast. 


CONCLUSIONS 


1. The hanging plaster is the method 
of choice in the treatment of fractures of 
the mid-shaft of the humerus. 

2. The incidence of open reduction in 
the series of 78 fractures reported here is 


much too high. 


3. Associated radial nerve injury is not 
in itself an indication for open reduction. 





— 
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4. The incidence of nonunion is sur- 


prisingly low. 
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RESUME 


Les fractures de la diaphyse humérale sont 
traitées par différentes méthodes et les récents 


a 
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écrits a ce sujet sont assez contradictoires. La 
tendance augmentée vers la réduction ouverte des 
fractures des extrémités et lincertitude de leurs 
assistants sur la meilleure ligne de conduite a 
porté les auteurs 4 étudier 78 cas dans leur ser- 
vice. 

Il y a eu 3 fractures ouvertes. On a rarement 
trouvé un chevauchement important; le plus sou- 
vent, il y avait angulation latérale ou antérieure. 
Dans 57 cas, ou 73%, il y a eu réduction fermée 
avec résultats trés satisfaisants; addition de trac- 
tion avec des poids n’est pas justifiable et peut 
amener de la séparation des fragments. Neuf 
patients avec des blessures graves nécessitant le 
repos au lit ont été traités avec une broche de 
Kirschner intra-médullaire; il y a eu réduction 
anatomique chez la majorité, avec élimination 
rapide du spasme et de la douleur. 

Dans 21 cas, soit 27%, il y a eu réduction 
ouverte et les auteurs estiment cette proportion 
trop forte; 15 leur ont semblé inutiles—le plus 
souvent on était intervenu parce qu’on avait été 
impatient; une période d’essai de 48 heures n’est 
pas assez longue. De méme, les auteurs estiment 
que les lésions du nerf radial ne constituent pas 
une indication suffisante pour la réunion sanglante 

récoce. Dans le seul cas de manque d’union de 
e fracture, on a du recourir a la greffe autogéne. 

L’étude de cette série de 78 cas a démontré 
aux auteurs que la vascularisation du tiers moyen 
de Vhumérus est adéquate pour une bonne ré- 
ossification; Yimmobilisation n’a pas besoin d’étre 
rigoureuse, pourvu qu’on évite une séparation par 
traction trop énergique, et qu’on assure une coap- 
tation raisonnable des extrémités osseuses. 





OPEN REDUCTION OF 
BENNETT’S FRACTURE® 


F. P. DEWAR, M.D., F.R.C.S.[C] and 
W. R. HARRIS, M.D., F.R.C.S.[C], Toronto 


In 1885, in his first description of the frac- 
ture that now bears his name, Bennett? 
recognized that malreduction of the dis- 
placement leads to painful stiffness of the 
trapezio-metacarpal joint. To control this 
he advocated reduction of the fracture by 
means of thumb traction combined with 
lateral compression on the base of the 
metacarpal. Subsequent studies,? however, 
have shown_that this classic technique fails 
to’ achieve a satisfactory reduction in all 
cases, and that eventually arthrodesis of 
the joint may be required to control pain. 

Why is the closed method incapable of 
producing a perfect reduction in every 


*From the Division of Orthopedic Surgery, To- 
ronto General Hospital. 


case? The answer to this question lies in 
understanding that the injury is not basic- 
ally a fracture but rather a dislocation—a 
dislocation that can occur only if the 
medial collateral ligament of the joint is 
ruptured. Usually the ligament ruptures by 
avulsion of its metacarpal attachment, 
carrying with it in the process a fragment 
of bone from the hook-shaped process at 
the metacarpal base (Fig. 1). Dislocation 
of the thumb without fracture can and 
does occur, and is fundamentally the same 
injury, as once it occurs displacement is 
maintained by the pull of the abductor pol- 
licis tendon. Reduction therefore requires 
three manceuvres: traction, to reduce the 
proximal displacement; medial pressure on 
the base of the metacarpal to reduce the 
lateral displacement; and finally, lateral 
traction on the small fragment to hold it 
snugly against the metacarpal shaft (Fig. 1). 

It is clear that treatment by plaster and 
pulp space traction corrects only the first 
two elements of the displacement; the third 
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Fig. 1.—(After Gedda and Moberg, 1953.) The 
mechanics of Bemmett’s fracture. Reduction re- 
quires three forces: (1) traction on the metacarpal 
(2) medial pressure on the base of the metacarpal 
and (3) lateral traction on the small fragment 


Fig. 2 (below).—Authors’ method of introducing 
a stainless steel wire suture for internal fixation. 
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is not directly attacked. Although in most 
instances apposition is sufficiently accurate 
for a satisfactory result to ensue, in some 
the persistent discrepancy in the joint line 
leads to late osteoarthritis. 

Direct attack on the small fragment by 
open means is the only certain way of 
securing a perfect reduction. This principle 
is not new and has been advocated for 
many years.’ The real problem lies in fix- 
ing the tiny piece of bone to the meta- 
carpal shaft once it has been accurately 
replaced. A variety of methods have been 
described; perhaps the most effective is 
that of Gedda and Moberg,‘ who transfix 
the small fragment to the shaft by a Kirs- 
chner wire which is cut off subcutaneously. 
This procedure would seem to have two 
disadvantages: (1) the small fragment is 
like a bead on a string, and is not snugly 
apposed to the metacarpal shaft; and (2) 
the presence of the wire (which must be 
left in place until union is complete ) inter- 
feres with early function of the joint. It 
seemed desirable to modify this method by 
using a stainless steel wire suture, which 
would hold the two fragments tightly to- 
gether and at the same time provide 
secure enough fixation for movement to be 
started early. 

The operative technique we have de- 
vised is as follows. The joint is exposed by 
a short incision commencing laterally over 
the abductor pollicis longus tendon and 
curved around the base of the thenar emi- 
nence (Fig. 2). The thenar muscles are 
then retracted medially, exposing the joint 
capsule. As soon as the capsule is opened, 
the anatomy of the injurv can be seen and 
it may be established that traction and 
compression from the lateral side alone 
are insufficient to produce complete reduc- 
tion, The small fragment is freed with an 
elevator, and held in the reduced position 
with a towel clip. Two parallel drill holes 
are then made through the base of the 
metacarpal and the small fragment—the 
holes can be started more easily by rotat- 
ing the thumb in the direction of opposi- 
tion, which exposes the outer side of the 
metacarpal shaft. A No. 24 stainless steel 
wire is threaded through these holes and 
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difficulty encountered is the position of the 
tendon of abductor pollicis longus, which 
lies in the way of the drill holes. In some 
cases we have been obliged to divide the 
tendon and re-attach it afterwards, without 
any apparent ill-effect on the subsequent 
function of the thumb. From a study of 
dissecting-room specimens, it appears that 
this difficulty would be eliminated by mak- 
ing the skin wound more distally. After 
wound closure a firm flannelette dressing 
is applied, and early movements are en- 
couraged. 

We have carried out this procedure on 
eight patients. In one the displacement re- 
curred, apparently due to the wire suture 
cutting through the small fragment. In the 
other seven the end result was satisfactory 
(Fig. 3); all started movement of the 
thumb within a few days of operation, and 
all regained full movement and were back 
at work within three to four weeks. 


knotted on the outer side by means of the 
wire-tying instrument.® The major technical 


Fig. 3a (above).—Pre- and post-reduction A.P. views. 
Fig. 3b (below).—Pre- and post-reduction lateral views. 
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AN EXAMINATION OF THE 
BILIARY SYSTEM WITH 
CHOLOGRAFIN: 


A SurRGICAL-RADIOLOGICAL 
CORRELATION 
PRELIMINARY REPORT® 


L. R. HARNICK, M.D.,7 
S. A. PIPER, M.D.} and 
O. V. GRAY, M.D., F.R.C.S.[C],§ Toronto 


THE INTRODUCTION of a method of examin- 
ing the gallbladder and common bile ducts 
by a recently developed preparation for in- 
travenous injection was followed by a feel- 
ing of considerable optimism with regard 
to establishing a preoperative diagnosis in 
people with persistent symptoms after 
cholecystectomy. After the examination had 
been used for a few months, it was felt 
that certain assumptions might be made in 
error, and because of this a review of 
those cases which had been examined was 
undertaken. This report is based on 228 
examinations of the biliary system using in- 
travenous Cholografin (Squibb), and in 
100 of these a surgical-radiological corre- 
lation was possible. 


*Read at the meeting of the Royal College of 
Physicians and Surgeons of Canada, Toronto, 
Ontario, October 26, 1956. 

+Radiologist-in-Chief, Toronto Western Hospital. 
tRadiology Department, Toronto Western Hospital. 
ae of Surgery, Toronto Western Hospi- 
tal. 


RESUME 


D’aprés les auteurs, la méthode classique de 
réduction fermée de la fracture de Bennett est 
nettement insuffisante dans une forte proportion 
des cas. La lésion est en réalité une luxation carpo- 
métacarpienne qui accompagne la fracture. La 
coaptation du petit fragment osseux est difficile 
a réaliser; il en résulte de l’ostéo-arthrite avec in- 
capacité du pouce. Le meilleur traitement consist« 
en une réduction ouverte avec fixation mécanique 
du petit fragment osseux. Les auteurs exécutent 
une ligature au fil d’acier inoxydable. Pour rendre 
plus facile l’insertion de la suture métallique, ils 
doivent parfois désinsérer le tendon du long ab- 
ducteur du pouce et le remettre en place, Aprés 
Yintervention un pansement de flanellette est 
appliqué fermement. Chez 7 des 8 patients ainsi 
traités il y a eu mobilisation de l’articulation au 
bout de quelques jours et reprise du travail 3-4 
semaines apreés, 


PHYSIOLOGY 


In the normal patient with good liver 
function, 90% of the Cholografin injected 
is excreted by the liver, allowing rapid 
visualization of the biliary duct system and 
of the gallbladder as well if the opaque 
media is able to pool there, and 10% ex- 
creted by the kidneys. It does not enter the 
enterohepatic circulation, is not concen- 
trated by the gallbladder, and gives no in- 
formation regarding gallbladder function. 


PREPARATION OF THE PATIENT 


The proper preparation of the patient 
was considered important, and these were 
the routine orders given before the exami- 
nation: castor oil. 114 oz., h.s.; nothing to 
eat or drink after midnight; no breakfast. 
The examination was made the following 
morning. No drug was used to disperse 
troublesome gas when it was encountered. 

Some of the patients had had previous 
examinations with an oral drug (Tele- 
paque), but in others that with Cholo- 
grafin was the initial examination. The pa- 
tients were examined on both an in-hospi- 
tal and out-patient basis and were selected! 
for examination by their own physicians. 


ROUTINE OF EXAMINATION 


The manufacturer’s suggested routine of 
intravenous sensitivity test, administration, 
and radiography was modified by making 
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the following changes. The conjunctival 
instillation was omitted; 40 c.c. of a 20% 
solution of sodium salt or 20 c.c. of the 
methylglucamine salt was injected rou- 
tinely; serial films were made at 5, 10, 15 
and 30 minute intervals, and additional 
ones at 1, 2, and 3 hours, or at other inter- 
vals as the radiologist thought necessary. 
It was considered important that the exami- 
nation be under the continuous active 
supervision of the radiologist in order to 
obtain the maximum of information. Plano- 
graphy of the bile duct following filling 
was not done and no attempt at “spot 
filming” of the bile duct was made. 

The average duration of the examina- 
tion of the patient after cholecystectomy 
was one hour, and the gallbladder was 
usually visualized within two hours, but 
ideal filling was sometimes obtained at the 
three- or four-hour interval. In one case, the 
gallbladder shadow was first visualized in 
24 hours. 

The normal physiology of the patient was 
not interfered with in any obvious manner, 
such as by giving morphine in an attempt 
to increase the opacity of the contrast 
medium by augmenting choledochosphinc- 
ter tone. 


No attempt has been made to compare 
the size of the bile ducts in those patients 
with symptoms of biliary tract disease and 
in those without. The radiologist’s impres- 
sion of the size of the common bile duct 
proved to be accurate when compared with 
the operation finding. In this series, any 
common bile duct with a diameter greater 
than 1.5 cm. in a patient after cholecystec- 
tomy, and greater than 1 cm. in the re- 
mainder, was considered enlarged. The sug- 
gested normal ducts showed a considerable 
variation in size and were generally larger 
in the patients after cholecystectomy. These 
findings are in agreement with previously 
published statements.” 

No severe reactions were encountered in 
this series. In one patient only 20 c.c. of 
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Cholografin was injected because an urti- 
carial reaction developed, and in one other 
the examination was not done because of 
suggested sensitivity to the intravenous test 
dose. 


SURGICAL-RADIOLOGICAL CORRELATION 


In this report, normality as interpreted 
radiologically was considered to mean a 
normal size and absence of calculi; it did 
not take into account the possibilities of 
cholecystitis. 

Of the 228 examinations, 100 were avail- 
able for correlation study. For purposes of 
discussion, the 100 surgical cases will be in- 
cluded in Section A and the remainder of 
those in this study will be discussed in 
Section B. 


SECTION A 
Group I: 12 


(Table 1). 


cases; postcholecystectomy 


In two of these the common bile duct was 
not seen, both patients being clinically jaun- 
diced because of stones in the common duct; 
one in addition had a stricture at the distal 
end of the common duct. In six of the exami- 
nations, the common bile duct appeared to be 
dilated and to contain calculi. These findings 
were confirmed at operation and in addition 
one person had a stricture at the sphincter of 
Oddi. In one the common bile duct ap- 
peared dilated without calculi, dilatation sub- 
sequently being demonstrated to be the re- 
sult of a stricture at the sphincter. In the re- 
maining three the duct was of normal size, and 
this was confirmed at operation. 

In one of these 12 cases a cystic duct stump 
was visualized and its presence confirmed at 
operation. 


In summary, no opaque medium was 
visualized in two of the eight postcholecys- 
tectomy patients, both of whom were clini- 
cally jaundiced because of stones in the 
common bile duct, and in the remainder 
the radiological findings were confirmed at 
operation. 


TABLE I.—Section A, Group 1. 12 Cases; PostcHoOLECYSTECTOMY 


Roentgenological findings: 
2 cases: Common bile duct not seen. 
6 cases: Common bile duct dilated with calculi. 


1 case: Common bile duct dilated without calculi. 
3 cases: Common bile duct normal. 


Surgical fndings: 

s } . : : “ 

Stones in common bile duct in both; with stricture 
in one. 

Dilated common bile duct and calculi in all. 

Dilated duct; stricture at sphincter. 

Common bile duct normal in all. 
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Roentgenological findings: 


Total 9 cases: Gallbladder appeared normal*. 
1 case: Common bile duct not seen. 
3 cases: Common bile duct dilated with calculi*. 


2 cases: Common bile duct dilated; no calculi. 
3 cases: Common bile duct normal. 
*Denotes roentgenological error. 


Group 2: Nine cases; normal-appearing gall- 


bladder (Table II). 


In nine of the examinations the gallbladder 
appeared normal. In two of these cases calculi 
were demonstrated in the gallbladder at opera- 
tion, and in the remainder no calculi were 
found. The two radiological errors were in 
cases of poorly visualized gallbladder, one of 
them being a case of congenital haemolytic 
jaundice with the gallbladder filled with mul- 
tiple small calculi. These calculi were not 
demonstrated by previous Telepaque examina- 
tions. 


In this same case the common bile duct was 
not visualized but contained a single small 
calculus in a normal sized duct. In three cases 
the common bile duct was considered to be 
dilated with calculi present; in these three 
cases the dilated ducts were demonstrated at 
operation, all having a stricture at the sphinc- 
ter. Two of these had a single calculus above 
the stricture, without a calculus in the gall- 
bladder, and in the other no calculus in the 
duct was demonstrated at operation and the 
stricture was considered to be due to chronic 
pancreatitis. In three the common bile duct 
was considered normal, and in two it was re- 
ported dilated without calculi. The findings in 
these five cases were confirmed. 


In summary, calculi in the gallbladder 
were not demonstrated in two out of nine 
cases, and a suggestion of calculi in a di- 
lated duct in one of these was not con- 
firmed at operation. In the remainder of 
the cases the roentgenological findings in 


TABLE II.—Section A, Group 2. 9 Cases; NoRMAL-APPEARING GALLBLADDER 


Surgical findings; 

Gallbladder normal in 7; 2 contained calculi. 

Small calculus in normal common bile duct. 

Common bile duct dilated with calculi in 2; dilated 
duct with stricture, no calculus, in 1. 

Dilated duct with stricture, in both. 

Normal common bile duct in all. 


regard to both the gallbladder and the 
common bile duct were confirmed. 


Group 3: 26 cases; gallbladder containing 
calculi (Table III). 


In all of these 26 cases calculi were demon- 
strated in the gallbladder at operation, in 3 
of these, intravenous Cholografin demonstrated 
calculi that had not been revealed by the oral 
drug. 

In all of the 26 cases opaque medium was 
also demonstrated in the common bile duct. 
In seven of these the common bile duct was 
reported to be dilated and to contain calculi. 
Six of these were confirmed at operation; in 
one the duct was considered to be of normal 
size, no calculi being felt within it, but the 
duct was not explored. In four the radiographs 
were reported as showing a dilated common 
bile duct without calculi; three of these were 
correct, but in the fourth a calculus was found 
which had not been described previously. In 
14 of the 26 examinations the common duct 
was considered normal and was found to be 
so at operation. In one of the 26 cases the 
common bile duct was reported to be of nor- 
mal size but to contain a calculus; at operation 
the common bile duct was reported dilated 
and was explored, but no calculus was found. 


In summary, in two cases radiographs 
were reported to indicate choledocholithia- 
sis, a finding not confirmed at operation, 
and in one a calculus in a dilated common 
duct was not detected radiologically after 
intravenous administration of Cholografin. 


TABLE III.—Section A, Grovp 3. 26 Cases; GALLBLADDER CONTAINING CALCULI 


Roentgenological findings: 
Total 26 cases: Gallbladder with calculi. 
7 cases: Common bile duct dilated with calculi*. 
4 cases: Common bile duct dilated, no calculi*. 
14 cases: Common bile duct normal size (no 
salculus). 
Common bile duct normal size with 
calculus*. 


1 case: 


*Denotes roentgenological error. 


Surgical findings: 

26 cases: calculi in gallbladder. 

Common bile duct dilated with calculi in 6; 1 duct 
normal, no calculus. 

Common bile duct dilated, no calculi, in 3; dilated 
with calculus in 1. 

Common bile duct normal in all. 


Common bile duct dilated, with stricture, but no 
calculus. 
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EXAMINATION WITH CHOLOGRAFIN 


TABLE IV.—Srction A, Group 4. 53 Cases; NON-VISUALIZATION OF GALLBLADDER 


Roentgenological findings: 
Tctal 53 cases: Gallbladder not visualized. 
14 cases: Common bile duct not seen. 
29 cases: Common bile duct normal. 
3 cases: Common bile duct dilated with calculi. 
7 cases: Common bile duct dilated without caleuli*. 


*Denotes roentgenological error. 


Al other roentgenological findings were 
confirmed at operation inthe 26 cases. 


Group 4: 53 examinations; gallbladder not 
visualized (Table IV). 


In 14 of these, contrast medium was not 
visualized in either the duct or gallbladder: 
in 13 the presence of biliary or liver disease 
wis considered responsible for non-visualiza- 
tion, and in the other no reason for non- 
visualization was apparent from the records. 
The following were the diseases present: in- 
fectious hepatitis, 1; biliary cirrhosis, 1; sec- 
ondary carcinoma of the liver with stones in 
the cystic duct and mucocele of the gallblad- 
der, 1; mucocele of gallbladder with stone in 
cystic duct, 1; gangrene of the gallbladder, 2; 
acute cholecystitis, 1; obstructive jaundice due 
to impacted calculus in 2 cases, and to carci- 
noma in the region of the ampulla of Vater in 
4. In the remaining 39 of this group of 53 
the common bile duct was seen; 29 were re- 
ported as normal, 3 dilated with calculi, and 
7 dilated without calculi. At operation all the 
findings were confirmed except in one case 
where a reportedly dilated duct was found to 
contain stones as well. 

In these latter 39 cases in which opaque 
medium was visualized in the ducts but not 
in the gallbladder, the following were the find- 
ings at operation: stones impacted in the cystic 
duct or in the neck of the gallbladder, 13; 
dense adhesions in the region of the cystic 
duct, 4; one case of draining sinus from the 
gallbladder; and in the remaining 21, calculi 
in the gallbladder or neck of gallbladder. 
In this situation, i.e., visualization of the gall- 
bladder but not of the common bile duct, a 
report indicating obstruction at the cystic duct 
or neck of the gallbladder would probably 
be valid. 


Summarizing, in this group of 53 cases no 
opaque medium was seen in 14, in all but 
one of which disease of the biliary tract or 
liver was demonstrated. In the remaining 
39 the liver excreted Cholografin, as indi- 
cated by the opaque medium in the duct 


Surgical findings: 

Gallbladder present in all. 

Biliary or liver lesion in 13; 1 unknown. 

Common bile duct normal in all. 

Dilated common bile duct with calculi in all. 

Dilated common bile duct without calculi in 6: 
dilated with calculi in 1. 


system, and there was sufficient reason in 
each case to explain why the gallbladder 
was not visualized. A calculus in a dilated 
duct was not demonstrated by the roent- 
genograms, but otherwise operation con- 
firmed the radiological findings. 

This series of 100 proven cases is too 
small for percentage calculation of accuracy 
but does indicate a high degree of accuracy. 


SECTION B (Relating to the remaining 128 
examinations—no operation performed). 


Group I: 
(Table V). 


57 postcholecystectomy patients 


TABLE V.—Section B, Group 1. 57 CasgEs; 


PosTCHOLECYSTECTOMY 


1 case: Common bile duct not seen (obstructive 
jaundice). 
5 cases: Common bile duct dilated with calculi. 
1 case: Common bile duct dilated, no calculi. 
50 cases: Common bile duct of normal size. 


In one of these the common bile duct was 
not demonstrated, the patient having obstruc- 
tive jaundice (clinically); in five cases the 
common bile duct appeared to be dilated and 
to contain calculi; in one it was considered 
dilated without calculi; and in the remaining 
50 the duct was considered to be within 
normal limits. 


Group 2: 30 cases; normal-appearing gall- 
bladder (Table V1). 


TABLE VI.—Section B, Group 2. 30 Cases: 
GALLBLADDER APPEARED NORMAL 


cases: Common bile duct normal. 

case: Common bile duct not seen (infectious 
hepatitis). 

case: Common bile duct dilated with calculi. 

case: Common bile duct dilated, no calculi 
(infectious hepatitis). 


In this group of 30 cases, the common bile 
duct also appeared normal in 27, was di- 
lated with stones in one, dilated without cal- 
culi in one, and was not visualized in one, 
the latter 2 patients being considered clinic- 
ally to have infectious hepatitis. 
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Fig. 1.—Postcholecystectomy: dilated common bile 
duct containing calculi. (Prescott) 


Group 3: 17 cases; abnormal-appearing 
gallbladder (Table VII). 


TABLE VII.—17 Cases; GALLBLADDER ABNORMAL 


cases: Common bile duct not seen. 

cases: Common bile duct dilated with calculi. 
ease: Common bile duct dilated, no calculi. 
cases: Common bile duct normal. 


In one case in this group a polyp was sug- 
gested; in the remaining 16, calculi were 
demonstrated. 

The common bile duct was not demon- 
strated in 2 cases, appeared dilated with cal- 
culi in 2, dilated without calculi in one, and 
normal in the remaining 12. 


TABLE VIII. 


24 Cases; GALLBLADDER NOT VISUALIZED 


10 cases: Common bile duct normal. 

2 cases: Common bile duct dilated with calculi. 
cases: Common bile duct dilated, no calculi. 

5 cases: Common bile duct not seen. 


Group 4: 24 cases; gallbladder not visual- 


ized (Table VIII). 


in five cases the common bile duct was 
also not visualized. Three of these patients 
were jaundiced, one was known to have ai 
obstructed common bile duct, and the reaso 1 
for non-visualization of the common duct i) 
the fifth case was not apparent from th: 
records. In the other 19 cases, the commo. 
bile duct was reported normal in 10, dilate: 
with calculi in 2, and dilated without calcuii 


= 


(. 


SUMMARY OF SECTION B 


In only 6 of these 128 cases was opaque 
medium not demonstrated in some part of 
the biliary system. The reason for non- 
visualization was not apparent in one, four 
had clinical jaundice, and one was known 
to have an obstructed common bile duct. 

In reviewing the total series of 228 cases, 
it was found that, in 44 cases in which 
the gallbladder was present, both the oral 
medium and Cholografin had been used. 
In 30 of these cases Cholografin demon- 
strated at least part of the biliary system 
after failure of visualization with the oral 
drug: in 19 of these the common bile duct 
only was visualized and in 11 both gall- 
bladder and common bile duct were visual- 
ized. As a result of this finding it is our im- 
pression that, in those cases with an equi- 
vocal clinical diagnosis of biliary tract dis- 
ease in which oral drug examination has 
failed to demonstrate the biliary tree, the 
additional examination with Cholografin is 
indicated. It would appear that the possi- 
bility of arriving at a preoperative diagnosis 
is considerably enhanced where Cholo- 
grafin examination is performed after an 
unsuccessful attempt with Telepaque. 

It is interesting to note that in one case 
where a fistula existed between the com- 
mon bile duct and the duodenum the ex- 
amination with Cholografin indicated 
completely normal biliary tree: at subse- 
quent examination with Telepaque the gall- 
bladder was not visualized. Although this 
circumstance is rare, it does further inui- 
cate that the primary use of Cholografin 
is in demonstrating the patency of the 
duct system as a whole, and that it bear; 
no relationship to actual gallbladder func 
tion. 
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CONCLUSIONS 


(1) Intravenous Cholografin is a safe 
and valuable addition to the roentgenologi- 
cal examination of the gallbladder and 
ducts. None of our cases demonstrated any 
real drug toxicity. The examination was not 
considered to be a substitute for the oral 
a lministration of opaque medium, but was 
considered a valuable addition. It does not 
replace the need for a careful clinical 
evaluation. 

(2) The correlation study indicated a 
high degree of accuracy of the examination. 

(3) Errors of interpretation, as indi- 
cited, were in many cases a result of poor 
visualization of the biliary system. 

(4) In 22 of the 228 cases, no visualiza- 
ton of opaque medium in any part of the 
biliary tree was obtained. Disease in the 
biliary system or liver was demonstrated 
in 15 of these at operation, 5 of the remain- 
der had obstructive jaundice clinically, and 
in the other 2 no clinical information was 
available. 

It is our opinion that use of the intra- 
venous medium is a good method of 
demonstrating the biliary system. 

(5) Visualization of the common bile 
duct without visualization of the gall- 
bladder proved to be due to disease in 


Fig. 2.—Calculi in a gallbladder. (Walsh) 


EXAMINATION WITH CHOLOGRAFIN 


Fig. 3.—Calculi in a grossly dilated common 
bile duct. Gallbladder normal, (Lang) 


all cases, and in most was the result of ob- 
struction at the cystic duct or neck of the 
gallbladder. 

(6) The examination was not successful 
in the presence of jaundice. 


ADDENDUM 


Our experience with the use of morphine 
to produce sphincter closure at the ampulla 
has been limited to four cases. In these it 
was used after non-visualization of the 
biliary tree in the routine manner and 
where the van den Bergh estimation was 
within limits considered normal. One- 
quarter grain of morphine was given 15 
minutes before the injection of Chologra- 
fin and then the examination was done in 
the manner described. In all four cases 
visualization of the biliary tree was 
obtained. 


On the basis of this very limited experi- 
ence we feel that the use of morphine for 
sphincter contro] is indicated when non- 
visualization follows the routine examina- 
tion and the van den Bergh estimation is 
normal, 
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RESUME 

Dans ce rapport sur l’emploi de la cHOLO- 
GRAFIN par voie_ intra-veineuse dans _ |’examen 
des voies biliaires, les auteurs étudient les résultats 
obtenus avec une série de 228 patients. Chez le 
sujet ayant une fonction hépatique normale, 90% 
du produit injecté est excrété par le foie, ce qui 
permet une opacification rapide des voies biliaires 
y compris la vésicule si rien n’empéche son rem- 
plissage. Le colorant n’est toutefois pas concentré 
par le cholécyste et ne donne pas de_renseigne- 
ment sur la fonction vésiculaire. La balance de la 


dose —— soit 10%, est excrétée par les reins. 
La technique employée par les auteurs consiste 
en une injection intra-veineuse, chez le patient a 


MASSIVE PULMONARY 
HAEMORRHAGE FROM 
BRONCHIECTASIS* 


B. A. JACKSON, M.D., F.R.C.S.[C], 
F.R.C.S.Ed. and 

R. B: LYNN, M.D., F-RCS., F.R:CSEd., 
Saskatoon, Sask. 


THE Most usual clinical features of bron- 
chiectasis are chronic cough and the expec- 
toration of varying amounts of sputum in a 
young person whose life has been chequ- 
ered by recurrent attacks of pneumonia, 
sequel of the respiratory complications of 
childhood whooping cough, or, less com- 
monly, measles. Often the cough and 
sputum are less troublesome in the summer 
months, and in adults the acute respiratory 
flare-ups may become much less frequent 


*From the Department of Surgery, University 
Hospital, University of Saskatchewan, Saskatoon. 


jeun depuis minuit, d’une dose de 40 c.c. de solu- 
tion a 20% du sel sodique ou de 20 c.c. du scl 
méthylglucaminé. I] est important que le maladc, 
une fois injecté, soit sous la surveillance activ: 
du radiologiste. On n’a rencontré aucune réactio1 
grave au produit, tout au plus dans 1 cas un: 
réaction urticarienne et dans 1 autre cas, |’épreuv: 
de sensibilité intra-veineuse s'est révélée positive 
et l’on n’a pas complété l’examen. 

Les patients ont été divisés en 2 groupes: 

A—Dans 100 cas on a pu controler les rei - 
seignements radiologiques par l’intervention chit - 
urgicale, on a constaté un taux d’exactitud> 
élevé; en 3 occasions on a trouvé A l’examen intré- 
veineux des calculs non montrés par la voie oral. 

B—Dans les 128 autres cas, il n’y a pas eu in- 
tervention et 6 fois seulement on n’a pu démontret 
les voies biliaires; chez 4 de ces patients il y avait 
ictére, 

Les auteurs ont limpression que dans les cas de 
lésion présumée des voies biliaires qui n’a pi 
étre confirmée par la voie orale, l’examen addi- 
tionnel 4 la CHOLOGRAFIN est indiqué, permet- 
tant d’en arriver A un diagnostic préopératoire plus 
précis, 

En conclusion, Yexamen a la CHOLOGRAFIN 
intra-veineuse est d'une aide précieuse dans 
lexamen des voies biliaires lorsque la voie orale 
laisse des doutes. Il ne peut remplacer l’examen 
oral, car la CHOLOGRAFIN ne renseigne pas sur 
le pouvoir de concentration et de vidange de la 
vésicule. Les erreurs d’interprétation résultent dans 
bien des cas dune mauvaise opacification; le 
manque d’opacification dépend surtout de troubles 
de la fonction hépatique. Dans les cas ot on a pu 
voir le cholédoque sans la vésicule, c’est qu'il y 
avait lésion des voies biliaires et le plus souvent 
obstruction du cystique ou du col de la vésicule. 


although the cough and the sputum usually 
remain unaltered or increase. Most authori- 
ties agree that hemoptysis is more common 
in bronchiectasis than it is in pulmonary 
tuberculosis” * ° — in fact, recurrent he- 
moptyses may be the sole complaint of 
some bronchiectatic patients. Failure to 
recognize the association of this clinical 
picture with “dry” or “uninfected” bron- 
chiectasis, in which respiratory complaints 
are minimal or absent, has cost many pa- 
tients unnecessary months in sanatoria. 
What is less well known is that massive 
pulmonary hemorrhage may be the sole 
presenting symptom of bronchiectasis.*: * 
The paucity of reports of such cases ha; 
stimulated us to record and comment upon 
our experience with hemoptysis of such 
size as to overshadow other symptoms. 


Case 1.—R.C., a 33-year-old Indian trappe., 
was perfectly well until the autumn of 1953 
when he had pneumonia associated wit. 
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cough and massive hzemoptysis (2000 c.c. in 
4 days); there was no sputum but he had pain 
localized to the front of the right chest. He 
was admitted to hospital, where his condition 
cleared with antibiotic treatment. He remained 
well until the autumn of 1954, when he had 
a further bout of coughing associated again 
with massive hemoptysis but without sputum, 
pain, or chest infection. On this occasion he 
required two pints of blood. He was dis- 
charged fit after six weeks’ hospitalization. In 
February 1955 the patient was readmitted to 
a local hospital and was transfused with seven 
pints of blood for heemoptysis which continued 
for three weeks but was not associated with 
sputum or chest infection. He was transferred 
to the University Hospital in May 1956 for 
investigation and treatment. 

Past and family histories were non-contribu- 
tory and functional enquiry revealed no com- 
plaints referable to his health. Physical exam- 
ination revealed no abnormalities. The patient 
was well developed, and without clubbing of 
the fingers. 

Investigations.—Hb 92%; 7600 white blood 
cells per c.mm., with a normal differential 
count; erythrocyte sedimentation rate 14 mm. 
in 1 hour; platelets 250,000 per c.mm.; Kahn 
reaction negative; bleeding, clotting, and pro- 
thrombin times were normal. Sputum cutture 
was negative for tubercle bacilli; tuberculin 
test gave a positive reaction. Chest radiographs 
and planigrams of the right bronchial tree were 
normal; serial radiographs of the upper gastro- 
intestinal tract were negative for oesophageal 
varices, gastric or duodenal ulcer, or other 
abnormality. Bronchoscopic appearances were 
normal, but bronchograms showed _ bronchiec- 
tasis of the posterior basal segments of the 
right lower lobe (Fig. 1). 

Progress.-On June 6 the patient suddenly 
coughed up two pints of blood; emergency 
bronchoscopy revealed the source of bleeding 
as the right lower lobe although no actual 
bleeding point was seen. He was given one 
pint of blood and responded well. On June 8 
he had a further massive hemoptysis of 600- 
700 ¢.c.; his blood pressure fell from a normal 
level of 125/90 to 110/65 mm. Hg and his 
pulse rate rose to 150 per minute, with right 
chest pain and dyspnoea. Sedation and blood 
transfusion were ordered and the patient pre- 
pared for emergency lobectomy. Recurrent 
hemoptysis continued, but three hours after 
the initial severe hemorrhage it was felt that 
his condition was satisfactory and he was 
transferred to the operating room. During a 
difficult intubation under local anesthesia, 
however, hzmoptysis recurred and cardiac 
arrest developed. Immediate thoracotomy and 
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Fig 1. 


cardiac massage restored the heart beat but 
the patient never recovered consciousness and 
died 15 hours later. 

Autopsy revealed saccular bronchiectasis of 
the right lower lobe; no gross bleeding point 
could be detected and even with serial sec- 
tions no source of recent bleeding could be 
detected microscopically. 


This patient is an example of massive 


hemoptysis being the sole presenting 
symptom of bronchiectasis. His case illus- 
trates the danger of delay once the diag- 
nosis has been established and the disease 
located, and also shows the danger of in- 
tubation under local anesthesia in such 
circumstances. 


Case 2.—S.R., a 15-year-old schoolgirl, had 
had pneumonia and pleurisy following measles 
at the age of 9 years. After this she suf- 
fered from recurrent chest colds and pleuritic 
pain in the left chest, and during the last year 
had developed a productive cough. For four 
days before admission she had coughed up a 
cupful of blood daily. Her past history was 
otherwise irrelevant, as was her family history. 
On examination she was thin and pale, with 
basal rales on the left. 

Investigations.—Hb 80%; 9400 white blood 
cells per c.mm. Infiltration of the left base 
was apparent on chest radiograph, and bron- 
chograms showed well-marked bronchiectasis 
of all divisions of the left lower lobe. 

Progress.—Left lower lobectomy was _per- 
formed and the patient’s postoperative course 
was uneventful. Pathological examination of 
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the excised lobe confirmed advanced _bron- 
chiectasis of a cylindrical type. 


This girl's case illustrates the more usual 
picture of bronchiectasis but one in which 
recurrent hzmoptyses overshadow other 
symptoms. 


CasE 3.—F.C., a 19-year-old Indian labourer, 
was perfectly well until September 23, 1956, 
when without warning he coughed up blood 
for two hours—“several pints.” He was treated 
locally by a nurse and sent to hospital the 
next day. Recurrent hemoptyses continued for 
two weeks, at the end of which time he was 
transferred to the University Hospital for in- 
vestigation and treatment. Past and family 
histories and functional enquiry were non-in- 
formative. At no time had he any sputum, and 
postural treatment and physiotherapy after 
hospitalization failed to produce any. The pa- 
tient was a well developed young Indian male 
with questionable clubbing of fingers; there 
were no other relevant findings on clinical 
examination. 


Investigations.—Hb 92%; 6150 white blood 
cells per c.mm., with 10% eosinophils but an 
otherwise normal differential count; erythro- 


cyte sedimentation rate 21 mm. in 1 how; 
platelets 560,000 per c.mm.; bleeding, clotting, 
and prothrombin times were normal. Sputum 
culture was negative for tubercle _ bacilli; 
tuberculin test was positive. Radiographs of 
the chest showed linear scarring in the pos- 
terior part of the right lower lobe. Planigrams 
of the bronchial tree were normal; and serial 
radiographs of the upper gastro-intestinal tract 
showed no abnormality. 

Progress.—On October 6 he had a sudden 
hemoptysis of 200-300 c.c. He was treated 
by sedation and his condition settled; the next 
day his hemoglobin level was 80%. On October 
8, while watching television, he had a sudden 
bout of coughing which was followed by a 
hemoptysis of about 200 c.c. of bright red 
blood. This was controlled within a few min- 
utes with sedation, but 2 hours later he sud- 
denly coughed up about 1200 c.c. of blood 
and became shocked. His blood pressure fell 
to 80/60 from a normal level of 125/80 mm. 
Hg. Immediate blood transfusion was given, 
and the patient transferred to the operating 
room at 1:00 a.m., October 9. Radiograph of 
the chest now showed haziness of the whole 
of the right lung and especially the right base 
(Fig. 2). Bronchoscopy revealed the source of 
bleeding as the right lower lobe. A Carlens 
catheter was put in place and right lower 


Fig. 2. 


lobectomy performed at once. The patient's 
postoperative course was uneventful. 

Pathological examination showed minimal 
bronchiectasis of posterior segments of the 
right lower lobe, but no definite bleeding point 
could be discovered on gross or microscopic 
examination of the specimen. 


This boy is an example of “dry” bron- 
chiectasis in which the sole symptom was 
massive pulmonary bleeding, recurrent and 
exsanguinating. His case shows that emerg- 
ency resection is occasionally indicated, and 
that there is little correlation between the 
extent of disease, which may be slight, and 
the degree of bleeding. 


Case 4.—G.F., a 25-year-old schoolteacher 
and housewife, had had whooping cough at 
the age of 6 years, since when she had suf- 
fered from chronic cough and expectoration of 
large amounts of sputum. Hemoptysis first 
occurred when she was 19 years old, and had 
recurred each winter for the past 5 years, 
usually associated with a chest cold. Seven 
months before admission and two weeks after 
the delivery of her child she developed severe 
hemoptysis, varying from an eggcupful to a 
pint daily for a week. When this had not 
settled after one week's conservative treat- 
ment the patient was transferred to the Uni- 
versity Hospital, on December 24. Her past 
history was not otherwise relevant, and family 
history and functional enquiry were not con- 
tributory. Physical examination revealed a thin 
white woman in no distress. Her right ea 
drum was perforated. She had diminished ex- 
pansion of the left lower chest, with slight 
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Fig. 3. 


dullness and moist rales at both lung bases, 
but no finger clubbing. 

Investigations.—Hb 69%; 14,350 white blood 
cells per c.mm. Sputum culture was negative 
for tubercle bacilli, and radiographs of her 
chest revealed no abnormality. 

Progress.—On December 26 she coughed up 
100 c.c. of bright red blood; she was given seda- 
tion and her condition settled, but her hamo- 
globin level had fallen to 62%. On December 
29 she had a further massive hemoptysis and 
her blood pressure fell from a normal level of 
118/70 to 85/40 mm. Hg. Bronchoscopy 
showed a normal right bronchial tree, but the 
left lower lobe bronchus was filled with clot, 
which was aspirated. There was no evidence 
of tumour or ulceration, but continued bleed- 
ing from the left bronchial tree made good 
visualization impossible. The patient was trans- 
fused with two pints of blood, and on Decem- 
ber 30 left lower lobectomy was performed, 
at which time the patient had a_ further 
hemorrhage. Postoperative bronchoscopy re- 
vealed clot in the right main stem bronchus. 
This was removed, but the first postoperative 
radiograph showed the right upper lobe to be 
collapsed because of aspirated blood (Fig. 3); 
her postoperative course was otherwise un- 
eventful. 

Pathological examination of the specimen 
showed cylindrical bronchiectasis of the left 
lower lobe, but no specific source of the 
hemorrhage could be identified. 


The case of this young woman is an ex- 
ample of recurrent massive hzmoptysis as 
the predominant symptom, and illustrates 
the desirability of blocking off the offend- 


ing bronchus during resection, to prevent 
spillage of blood into normal lung. 


Case 5.—M.M., a 48-year-old housewife, was 
admitted with a 30-year history of chronic, 
non-productive, morning cough, first appear- 
ing after pneumonia when she was 17 years 
old, and a 14-year history of recurrent hemop- 
tysis. At first the hemoptysis, although occur- 
ring monthly, was minor, but during the last 
two years there had been several episodes of 
massive bleeding. For the most recent episode, 
three months before the present admission, 
she had been treated in hospital for a month. 
Tuberculosis had been ruled out and left basal 
bronchiectasis confirmed at a local sanatorium. 

Investigations. —Hb 78%; 8500 white blood 
cells per c.mm. Chest radiographs and broncho- 
grams confirmed left lower lobe and lingular 
bronchiectasis. 

Progress.—Left lower lobectomy and lingu- 
lectomy were performed during a quiescent 
phase, and the patient’s postoperative course 
was uneventful. Cylindrical bronchiectasis was 
reported by the pathologist. 


This is a good example of chronic re- 
curring minor hemoptyses finally culminat- 


ing in gross bleeding from a long-standing 


“ 


drv” bronchiectasis. 


Case 6.—M.S., a 21-year-old woman, was 
admitted to hospital with a history of re- 
current non-productive cough since she had 
had whooping cough at the age of 2 years, 
and a 15-year history of recurrent severe 
hemoptysis. Her cough had never been 
troublesome and often was absent for long 
periods, but became _ productive of foul- 
smelling greenish sputum, mostly in the morn- 
ing, when she had chest colds. For the last 
15 years recurrent bouts of massive hemopty- 
sis, brought on by exertion, had prevented 
her leading a normal life. The last attack 
had occurred one month before admission 
when, while leaning over to pack a suitcase, 
she suddenly coughed up a large amount of 
blood. She was admitted to hospital im- 
mediately and during the next two days five 
further hamoptyses occurred: the total loss 
was estimated at three quarts! 

Physical examination showed a_ healthy 
young woman, the only abnormal findings 
being dullness to percussion at the right base 
and crepitations at both bases which dis- 
appeared on coughing. 

Investigations.—Hb 75%; 7000 white blood 
cells per c.mm.; erythrocyte sedimentation 





CANADIAN JOURNAL OF SURGERY 


Fig. 4. 


rate 44 mm. in the first hour; Kahn reaction 
was negative. Urine was normal. Sputum 
grew no tubercle bacilli. Radiography of the 
chest showed elevation of the right leaf of the 
diaphragm, shift of the heart to the right, and 
bronchiectasis of the right lower lobe bronchi 
which could be seen on the ordinary film 
(Fig. 4). Bronchography verified right lower 
and middle lobe bronchiectasis (Fig. 5). 

Progress.—Right lower and middle _ lobec- 
tomy was performed and the patient’s post- 
operative course was uneventful. The path- 
ologist reported cylindrical bronchiectasis of 
marked degree. There was a_hard_ black 
broncholith, measuring 2.3 x 0.6 x 0.5 cm., 
in the right lower lobe bronchus. 


Vol. 1 


This woman’s case is an example of 
gross hemoptysis from a “dry” bronchi- 
ectasis complicated by irritation and prob- 
ably vessel erosion by a broncholith. The 
latter probably accumulated from recur- 
ring, organizing blood clot following the 
repeated bleeding episodes. 


PATHOLOGIC ANATOMY OF 
BRONCHIECTATIC HA:MORRHAGE 


Blood-streaked sputum of mild to 
moderate degree usually arises from ex- 
cessive granulations which develop in 
dilated bronchi during the recurrent bouts 
of pneumonitis which punctuate the course 
of bronchiectasis. Such haemoptyses_ will 
occur at some time in approximately 50 
of patients suffering from bronchiectasis. 
Although this type of hamoptysis is more 
frequent in adults, saccular bronchiectasis 
is the commonest cause of hemoptysis in 
childhood.! 

Massive hemoptysis (100 ml. or more) 
occurs rarely, although one source’ states 
that fatal hemoptysis is found in “less than 
1% of cases” which suggests that massive 
pulmonary hemorrhage in bronchiectasis 
is far from rare. In contrast to the minor 
heemoptyses caused by exuberant granula- 
tions, massive bleeding results from 
erosion of the arteries of the affected 
bronchi. Special studies have shown that 
there is great enlargement and _ tortuosity 
of the bronchial arteries in bronchiectatic 
specimens, and numerous anastomoses 
develop between the bronchial and pul- 
monary arteries.*.?° The communications 
between the two circulations are multiple, 
and are most extensive in the walls of 
bronchiectatic sacs in the segmental bron- 
chi. Many years may elapse between the 
inception of the disease and the onset of 
hemoptysis. This length of time is related 
to the gradual expansion of the bronchial 
artery collateral circulation and the bron- 
chial-pulmonary artery anastomoses in re- 
sponse to repeated infection, and tlie 
hypertrophy of muscle and _ lymphoid 
tissue in the diseased segments of lung. 
Thus it is that 75% of patients with 
hemorrhagic bronchiectasis are beyond 
the age of 19 years.® 

Rarely indeed is the actual bleeding 
point recognized on examination of the 
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gross specimen after resection, and this 
was true in our experience. Even careful 
histological examination may fail to reveal 
a single damaged vessel, although oc- 
casionally an eroded artery in the bron- 
chial wall may be identified on serial 
section. Saccular bronchiectasis is slightly 
more frequent than the cylindrical type as 
the source of bleeding, but definite abscess 
formation, said to be usually present,’ was 
not found in our group or in any of the 
cases reported in the literature. In fact, 
the disease need be not at all advanced 
to cause hemorrhage of an alarming 
degree. In two of our patients and in 
several of those reported in the literature 
the bronchiectatic changes were in no 
measure comparable to the bleeding they 
had caused. 


DIscuSSION 


Massive pulmonary hemorrhage is well- 
documented as a complication of pulmo- 
nary tuberculosis, bronchogenic carcinoma, 
pulmonary vascular malformation, lung 
abscesses, and bronchial foreign bodies, 
but bronchiectasis has rarely been impli- 
cated as a source of gross hemoptysis, 
even though one report shows an incidence 
of 15%.° Contrary to common belief, how- 
ever, hemoptysis is more common in 
bronchiectasis than in any other non- 
tuberculous or tuberculous chest  dis- 
ease,’ 2, 5,9 

When bronchiectasis is complicated by 
massive pulmonary hemorrhage, — the 
hemorrhage itself is not infrequently the 
first evidence that the patient has this dis- 
ease. Antecedents, when present, include 
chronic cough, low-grade fever, chest pain, 
and slight to moderate blood spitting cul- 
minating in the final episodes of severe 
hemorrhage. The patient is most likely 
to be a male between the ages of 10 and 
30 years—the decade with the highest 
incidence is that of 20 to 29 years.’ Al- 
though immediate death from the gross 
hemoptysis of bronchiectasis is rare, a 
patient with recurrent hemoptysis is in 
imminent danger of an_ exsanguinating 
hemorrhage and his condition warrants 
emergency investigation and treatment. 


If the patient is seen in the prodromal 
stages or in a quiescent period, broncho- 
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scopy and bronchography should be done 
to locate the source of the bleeding and 
the extent of the disease. An actual bleed- 
ing point was seen in only 6 of 138 bron- 
chiectatics reviewed by Jackson and 
Diamond,’ but it is possible to determine 
the segment or lobe of the lung from 
which the blood is issuing. The distribu- 
tion of bronchiectasis complicated by 
bleeding is that of bronchiectasis in gen- 
eral, i.e., usually in the lower lobes, as in 
all of our cases and the majority of those 
reported elsewhere. It is our opinion that 
once established disease has been identi- 
fied in a patient who has had recurrent 
hemoptysis, pulmonary resection should 
be performed as soon as possible, as undue 
delay may lead to a_ fatal outcome 
(Case 1). 

When the patient presents with massive 
pulmonary hemorrhage the management 
is less clear-cut. Since fatal haemoptysis 
complicating bronchiectasis is rare, we feel 
that initial treatment should be conserva- 
tive, with sedation, bed rest, and blood 
transfusions. If the patient's condition 


settles, after two to three days’ complete in- 


vestigations, particularly bronchography, 
may be carried out. However, if frequent 
recurrent hamoptyses develop during in- 
vestigation or if the initial haemorrhage is 
gross and continuous, emergency measures 
should be instituted and bronchoscopy per- 
formed to determine the site of haemor- 
rhage. The advisability of bronchoscopy in 
the face of frank haemorrhage is contro- 
versial; but if it is performed carefully dur- 
ing a quiescent phase, under general anzs- 
thesia to prevent anxiety and discomfort to 
the patient and to prevent his straining or 
coughing, the source of bleeding may be 
located. Once this is established the pa- 
tient may be treated conservatively, and 
operated upon later when symptoms have 
subsided, in the confidence that, should 
bleeding recur, its source is known. It is 
our opinion that, in suitable cases, if the 
source of bleeding can be clearly estab- 
lished by bronchoscopy, a_ bronchial 
blocker or Carlens catheter should be 
introduced and immediate pulmonary re- 
section carried out. Whether operation is 
immediate or delayed, the offending 
bronchus should be excluded; otherwise 





48 CANADIAN JOURNAL OF SURGERY 


continued or recurrent bleeding during 
the procedure may cause flooding of 
the normal lung with blood (Case 4).* 


“Fortunately, the prognosis for life in 
these patients is excellent, for, although the 
hemorrhages are prone to recur over a 
period of many years and at times may be 
so profuse that they cannot but occasion a 
good deal of alarm, experience has taught 
us that the likelihood of their resulting in 
death of the patient is extremely small” 
(Jackson and Diamond, 1942).° This con- 
servative approach to the problem of the 
patient with hemorrhagic bronchiectasis 
may have been preferable before thoracic 
surgery was as safe as it is today, but, at 
present, urgent or immediate pulmonary 
resection is undoubtedly the procedure of 
choice in these circumstances. 


SUMMARY 


Bronchiectasis as a source of massive 
pulmonary hemorrhage overshadowing the 
more classical symptoms of the disease is 
described. Such hemoptysis must be 
treated as an emergency: investigations 


should not be prolonged and resection pro- 
ceeded with as soon as bronchoscopy and 
bronchography have delineated the dis- 
eased area, which is almost always in a 
lower lobe in a young adult. 


The authors would like to thank Dr. E. M. 
Nanson and Dr. I. M. Hilliard for permission to 
publish Case 1. 
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RESUME 


L’hémorragie massive est bien connue comme 
complication de la tuberculose pulmonaire, du 
cancer bronchogénique, des anomalies vasculaires 
pulmonaires, des abcés pulmonaires et des corps 
étrangers des bronches; on sait moins que 
lhémoptysie est plus fréquente dans la_bron- 
chiectasie que dans toute autre maladie pui- 
monaire. 

Quand la bronchiectasie est compliquée d’une 
hémorragie massive, c’est souvent le premier symp- 
tome qu’en présente le malade. Les antécédents 
montrent parfois une toux chronique, un état 
fébrile modéré, de la douleur thoracique et de 
petites hémoptysies. Bien que la mort immédiate 
suive rarement la premiére hémorrhagie massive, 
létat du patient demande une _ investigation 
immédiate et un traitement rapide. Si le malade 
est vu dans un intervalle tranquille, la bron- 
choscopie et la bronchographie permettront de 
localiser la source de ’hémorragie. Le plus souvent 
ce sera Tun des lobes inférieurs. Une fois le 
diagnostic établi, une lobectomie d’urgence 
s impose. 

Si le patient présente une hémorragie massive, 
le traitement initial sera conservateur: sédation, 
repos au lit, transfusions—aprés quelques jours, on 
pourra procéder aux examens. S’il y a des 
hémorragies continuelles, on aura recours a des 
mesures d’urgence: on fera les _ investigations 
bronchiques sous anesthésie générale pour éviter 
la douleur, l’anxiété et prévenir les efforts; une fois 
la source de lhémorragie déterminée, le malade 
sera traité conservativement et opéré lorsqu’il aura 
récupéré suffisament. Les auteurs sont d’opinion de 
bloquer la bronche affectée en attendant et 
pendant l’intervention, pour éviter l'inondation du 
poumon normal. 

En somme, lhémorragie pulmonaire massive 
doit étre considérée comme _ une _ situation 
d’urgence; les investigations ne doivent pas étre 
prolongées indiment, et l’on doit procéder a la 
lobectomie dés que la bronchoscopie et la bron- 
chographie ont délimité le siége de lhémorragie. 
Les auteurs rapportent 6 cas pour appuyer leur 
opinion. 
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CARCINOMA OF THE BREAST* 


WILLIAM A. MACLEAN, M.D., 
F.R.C.S.[C], Winnipeg, Man. 


THIS REPORT is of a survey of all cases of 
breast carcinoma in females admitted to 
the Winnipeg General Hospital during 
the 10-year period 1940-1949 (545 cases) 
with analysis of pathology and type and 
extent of operation performed. Five-year 
survival rates of the entire series are re- 
ported (536 cases followed up), and the 
10-year rate of those cases (318) followed 
up since 1940-1946. The five-year results of 
the 1940-1946 group have been reported 
previously’ and will not be reconsidered in 
this paper. 

It is well known that the 10-year survival 
rate after treatment of breast carcinoma 
is 10-20% below the 5-year figure, This is 
due mainly to two reasons: 

(1) Metastases may develop and cause 
death during the period 5-10 years 
after treatment. 


(2) The death rate from intercurrent dis- 


ease is bound to rise as the follow-up 
period lengthens. This rate may in- 
clude some. deaths not associated with 
recurrence of malignant disease, but 


all these must be included in the 
group “dead of disease”. Hence the 
true 10-vear survival rate can be based 
only on those patients alive at the 
time of assessment, although some of 
the patients dying in the 5-10 year 
period showed no evidence of malig- 
nant disease and were probably cured 
of it. 

The five-year survival rates of our cases 
are presented despite this known loss, for 
comparison with those obtained by other 
workers in other centres. 


MATERIAL 


At the Winnipeg General Hospital dur- 
ing 1940-1949, carcinoma of the breast was 
diagnosed in 546 patients: one of these was 
a male, and as one case is too small to be 
of statistical significance it was excluded 


*From the Departments of Surgery of the Uni- 
versity of Manitoba and the Winnipeg General 
Hospital. 
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from this study. Only 9 of the 545 patients 
in the series have been lost to follow-up, 
representing a successful follow-up rate of 
98.3%, which compares favourably with 
all other reported series, even from state 
or government controlled agencies. The 
credit for this belongs to the Tumor Reg- 
istry of the Manitoba Cancer Relief and 
Research Institute at the Winnipeg Gen- 
eral Hospital. 

Thirty-eight cases were considered in- 
operable at the time of diagnosis: this 
group included only those showing evi- 
dence of distant metastases, i.e., Stage IV 
of the Manchester classification had _ this 
classification been used. (The criteria of 
operability of Haagensen and Stout? had 
not been defined when work on this series 
commenced, but it is interesting to note 
that in another series, when radical mastec- 
tomy was performed on cases which fitted 
their criteria for inoperability, 40% sur- 
vived for 5 years.*) The remaining 507 
were subjected to operation, with an oper- 
ative mortality of 0.59% (3 deaths). 

Simple mastectomy was performed 44 
times. The indications for such a procedure 
are not always apparent in retrospect, but 
generally it was to remove a foul, ulcerat- 
ing, Stage IV tumour or to remove a breast 
after biopsy had shown the neoplasm to be 
non-infiltrating. In addition, some were 
performed because more radical proce- 
dures were contraindicated on grounds of 
age or concurrent disease, Approximately 
half of these simple mastectomies were 
undertaken for cure, and the others for 
palliation only. The radical mastectomy 
procedure of Halsted, with a few minor 
variations, was carried out in all other 
cases (463 patients ). 

The age of the patients was between 24 
and 90 years at the time of diagnosis, the 
average being 54.1 years. 


Five-year Survival Rates 


The 5-year survival rate of the 539 cases 
followed up was 48.3%; the crude survival 
rate of all the 545 original cases was 47.5% 
(Table I). (The crude survival rate may 
be defined as the number of patients sur- 
viving five years after treatment or diag- 
nosis, calculated against all patients with 
breast cancer seen at the hospital during 
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this period of time.) This figure corres- 
ponds well to that of 48.3% reported by 
Watson’ in reviewing experience in Saskat- 
chewan, and is considerably higher than 
that reported by McWhirter,® who cited a 
5-year crude survival rate of 42% after 
simple mastectomy and radiation. Cases of 
primary breast carcinoma treated by Hal- 
sted mastectomy had a survival rate of 
52.4%, which compares favourably with 
those given in the Memorial Hospital series 
reported by Urban’ (54.4%) and the Uni- 
versity of Pennsylvania series reported by 
Boyd and his co-workers* (43% ). 

Of more interest locally, perhaps, is the 
comparison of this later result with the 
previously reported 5-year figures in the 
earlier years of the study, which were 
44.5% of all cases and 48.4% with radical 
mastectomy only.' This 4% increase in the 
5-year survival rate of the group treated 
by radical mastectomy is due in part to 
improved surgical technique, but mainly 
to earlier diagnosis—a result of the public 
educational “program carried out in the 
past decade in this area. 

No attempt at preoperative classification 
of these breast neoplasms into the stages 
of the Manchester classification has been 
made, This classification, so widely used in 
Britain, stages breast malignancies as fol- 
lows: in Stage I the tumour is confined to 
the breast; in Stage II the axillary nodes 
are involved; in Stage III the tumour is 
still regional but is extending beyond the 
breast as evidenced by fixation; and Stage 
IV denotes remote metastases or extensive 
disease. In this series we have correlated 
prognosis of treatment results with the find- 
ings on pathological examination of the 
axillary node tissue removed (Table II). 


CARCINOMA OF THE BREAST, WINNIPEG GENERAL 
HospiTav 1940 - 1949 
(545 cases, including 9 not followed-up) 
TABLE I.—Patients SurvivinG 5 YEARS AFTER 
OPERATION 


Cases followed up (536) 
Cases undergoing surgery (498).. 
Radical mastectomy (454).. 

~~ crude survival rate of all cases 


259 (48.3%) 
259 (51.87) 
238 (52.4%) 


259 (47.5%) 


TABLE II.—Patients Survivine 
AFTER RADICAL Mastectomy 


5 YEARS 





153 (74.2%) 
85 (34.2%) 


Axillary nodes not involved 1 (206)... 
Axillary nodes involved (248) 


Ten-year Survival Rates 

Of the 325 cases eligible for inclusion in 
this group, 7 were lost to follow-up (a suc- 
cess rate of 97.8% ) and 22 had not under- 
gone operation. The 10-year survival rate 
of all cases followed up is 34.9%, and the 
crude survival rate 34.1% (Table HI) 
Axillary lymph node involvement is re- 
ported in Table IV. 


CARCINOMA OF THE BREAST, WINNIPEG GENERAL 
HospiTa., 1940 - 1946 
(325 cases, including 7 not followed-up) 
TABLE III.—Patients Survivine 10 YEARS 
AFTER OPERATION 
111 (84.9% 
111 (37.5% 
96 (42.8% 


111 (34.1% 


Cases followed up (318) 

Cases undergoing surgery (296)... . 
Radical mastectomy (224) 

10-year crude survival rate of all cases 


TABLE IV.—Patients Survivine 10 YEARS AFTER 


RapicaL MASTECTOMY 


69 (69 %) 
27 (21.7%) 


Axillary nodes not involved (100)... : 
Axillary nodes involved (124)... 


Comparison of Tables II and IV makes 
clear that the highest death rate of these 
patients occurring 5-10 years after treat- 
ment is in the group in which the axillary 
nodes were positive. The five per cent 
death rate in the group in which the axil- 
lary nodes were negative may be attributed 
to distant metastases and/or intercurrent 
disease. 

The death rate of patients with carci- 
noma of the breast is still high and much 
work has been done recently in an attempt 
to reduce the figures. Many workers feel 
that the conventional radical mastectomy 
is an inadequate operation for many cases 
of breast cancer. This has led to two di- 
vergent programs: (1) Professor McWhir- 
ter of Edinburgh advocates limiting the 
field of surgery in breast cancer, and relies 
on simple mastectomy and radiotherapy 
postoperatively. As was mentioned with 
this method of treatment, he has reported 
a 42% 5-year survival rate of all cases; our 
result of treatment, chiefly by radical mas- 
tectomy, is 47.5%. This 5.5% increase in 
“salvage” rate by the more radical proce- 
dure is significant, and in our opinion 
demonstrates the superiority of radical mas- 
tectomy over simple amputation and radia- 
tion as the therapy of choice for operable 
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breast cancer, (2) The other program is 
that pioneered by Dahl-Iversen,® Wangen- 
steen,!° Margottini,"! and Urban.’ This ex- 
tends the classical radical mastectomy to 
include further nodal drainage areas: Wan- 
gensteen—the supraclavicular, mediastinal, 
and substernal nodes; Urban, Dahl-Iversen, 
and Margottini—the internal mammary 
chain in inner quadrant and central lesions. 

Urban* has carried out internal mam- 
mary node dissection with radical mastec- 
tomy on more than 250 patients: of the 
first 215 patients so treated, 14% had in- 
volvement of the internal mammary chain 
only, and 24% had involvement of these 
and of the axillary nodes also—a total of 
38% of patients in whom the standard 
operation would not have encompassed the 
disease. 

Urban’ has recently reported his first 
five-year follow-up with the extended oper- 
ation. Although the number of cases in the 
initial years is small, 62% are free of the 
disease 5 years after operation. Patients 
alive 3 or 4 years after operation appear 
well, and he feels that the salvage rate 
from this disease in operable patients scan 
be increased by 10%. 

In the present series, a breakdown of re- 
sults with reference to original site of 
tumour was carried out. A 5-year survival 
rate of 52% was obtained with 251 outer 
quadrant lesions treated by radical mastec- 
tomy; that of 139 inner quadrant and cen- 
tral lesions (suitable for the Urban proce- 
dure) was 50%. It would seem beneficial, 
therefore, to extend the operation in inner 
quadrant lesions if survival can be in- 
creased by 10% as suggested by Urban. 

Radiation therapy was frequently but by 
no means constantly administered in this 
series, so that no evaluation of its effects in 
conjunction with surgical therapy can be 
made. Our usual procedure at present is to 
give postoperative radiation to the axilla, 
supraclavicular fossa, and internal mam- 
mary chain in those cases showing axillary 
node involvement at operation. Preopera- 
tive radiation is not used. 

No evaluation of palliative treatment in 
metastatic breast cancer is made in this 
study. It should be mentioned, though, that 
studies with hormones, radiation, and de- 
privation surgery are very stimulating, and 
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undoubtedly these methods of treatment 
will be of considerable importance in this 
phase of the disease in the future. 


SUMMARY 


1. A study of 545 cases of breast cancer 
in women, over a 10-year period, is re- 
ported from Winnipeg General Hospital. 

2. Ten-year crude survival rates of 
34.1% and 5-year crude survival rates of 
47.5% were achieved. 

3. In our hands, the radical mastectomy 
of Halsted achieved a 52.4% 5-year sur- 
vival rate and a 42.8% 10-year survival 
rate, 

4, These figures indicate a superiority 
of radical mastectomy over the McWhirter 
method of treatment. 

5. Early indications are that the exten- 
sion of mastectomy to include removal of 
regional lymph nodes, as practised by 
Urban, may increase the survival rates by 
10% of those cases in which the tumour 
occupies the central or inner quadrant of 
the breast. 
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RESUME 


Ce travail analyse 545 cas de cancer du sein 
traités au Winnipeg General Hospital durant la 
période de 1940-1949. Seulement 9 des 545 pa- 
tientes n’ont pas été revues par la suite. Trente- 
huit patientes ont été considérées inopérables au 
moment du diagnostic; les 507 autres ont été 
opérées, avec 3 décés; dans 44 cas, il y a eu 
mastectomie simple. Les 463 autres ont subi la 
mastectomie radicale de Halsted. 

Le taux de survie aprés 5 ans des 536 cas suivis 
est de 48.3%, alors que Watson de Saskatchewan 
rapporte 48.3% et McWhirter 42%. Le taux de 
survie 4 la suite de la mastectomie d’Halsted est 
de 52.4%, alors qu’Urban rapporte 54.4% et Boyd 
43%, Le taux de survie aprés 10 ans, incluant 
22 malades qui n’avaient pas été opérées, est de 
34.9%. 


FAMILIAL POLYPOSIS OF THE 
LARGE INTESTINE*® 


JAMES R. McCORRISTON, B.A., M.D., 
CM., MSe., FRGCS.AC). FACS... 
Montreal 


FAMILIAL INTESTINAL polyposis is a heredi- 
tary condition in which large numbers of 
adenomatous tumours develop in the colon 
and rectum. It is an uncommon disease but 
an extremely serious one. 

Symptoms arising from the presence of 
polyps of the large intestine rarely appear 
before childhood or early adult life al- 
though the condition has been found in 
newborn infants. The earliest symptoms 
may be recurring attacks of diarrhoea ac- 
companied by the passage of blood and 
mucus in the stool. When diarrhoea is severe 
and blood loss is marked the patient gradu- 
ally becomes anzemic and poorly nourished. 
Carcinoma of the large bowel in the pres- 
ence of the disease occurs very frequently 
and often at a rather young age. It is prob- 
able that carcinoma eventually develops in 
all cases of polyposis if prophylactic treat- 
ment is not carried out and if the patients 
live long enough. 

In familial polyposis of the colon and rec- 
tum there is proliferation of the glandular 
epithelium of the mucosa which leads to 
the formation of sessile and polypoid tu- 
mours.': ? While still very small the lesions 


*From the Department of Surgery, Royal Victoria 
Hospital and McGill University, Montreal. 
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Le taux de mortalité due au cancer du sein esi 
encore élevé et il s’est fait beaucoup de travail 
pour l’abaisser. McWhirter d’Edimbourg précon- 
ise la mastectomie simple avec irradiation con. 
sécutive; son taux de survie de 5 ans est de 42% 
alors que Mclean rapporte 47.5% aprés mastec- 
tomie radicale. Une autre école, dont Dahl- 
Iversen, Wangensteen, Urban, recommande er 
plus de la mastectomie radicale l’extirpation des 
ganglions susclaviculaires, rétro-sternaux, médias- 
tinaux, et ceux de la chaine mammaire interne 
Urban rapporte une survie aprés 5 ans de 62% et 

? a 3 : 
prétend qu'il pourra atteindre 72%. L’auteur de 
cet article a employé aussi l’irradiation dés autres 
ganglions dans les cas montrant de lenvahisse- 
ment axillaire. L’étude présente ne concerne pas 
le traitement palliatif des métastases cancéreuses 
par les hormones, la chirurgie ovarienne, qui sera 
sans doute d’une grande valeur dans I’avenir. 


are merely scattered patches of epithelial 
hyperplasia. As the lesions become larger 
they assume the histologic structure of ade- 
nomas, while the intervening mucosa may 
remain normal or become hyperplastic. It 
seems that all the tumours are benign at 
first but, after varying periods of time, 
carcinoma arises in one or more of the 
adenomas. Malignant change in an ade- 
noma is manifested by an increase in size, 
darkening of colour, firmer consistency 
and, finally, ulceration. 

It has been clearly demonstrated that 
familial polyposis of the large intestine is 
transmitted from parent to offspring as a 
dominant characteristic; in most families 
the affected parent is a heterozygote and 
the other parent a normal homozygote. It 
has been stated that the “degree of pene- 
trance” of polyposis varies to some extent 
from family to family and it may be found 
that the expression of the condition is 
influenced by environmental factors. 

A very extensive investigation of 41 
“polyposis families” was carried out at St. 
Mark’s Hospital, London, England, and 
from this several] important conclusions 
were drawn.' The average age at the onset 
of symptoms was 20 years; symptoms rarely 
appeared before the age of 10 or after the 
age of 40 years. Carcinoma was diagnosed 
most frequently approximately 15 years 
after the onset of symptoms (at an average 
age of 35 years), although it occurred 
earlier in many instances. In fatal cases the 
average age at the time of death was be- 
tween 41 and 42 years. This was in sharp 
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contrast with the average age at death from 
rectal cancer which was, in 1948, approxi- 
mately 68 years. Familial polyposis affected 
males and females equally and both trans- 
mitted the condition to their children. Only 
one-half of the children in most of the 
families affected inherited the condition 
and, as a rule, only those affected could 
transmit it to the next generation. There 
was considerable variation between fami- 
lies in the severity of the abnormality and 
the liability to cancer development. In 
those families in which polyposis developed 
early in life, cancer frequently appeared 
within 10-15 years, whereas in those in 
which it developed later the pre-malignant 
interval was longer. It was concluded that, 
if polyposis is not evident by the age of 
40 years, it is not likely to develop in a 
member of an affected family. 


DIAGNOSIS 


There are three general ways in which 
the diagnosis of multiple polyposis may be 
established: (1) examination of the bowel 
when the patient has experienced sugges- 
tive symptoms and has sought medical aid; 
(2) routine examination of the bowel during 
the investigation of symptoms due to some 
other condition; and (3) examination of the 
intestines of relatives of a patient known 
to have the disease and of members of an 
affected family. 

The necessary examinations include 
proctoscopy, barium enema x-ray examina- 
tion and, if the latter shows no evidence 
of polyps, barium enema examination with 
air-contrast technique. If the family history 
is positive for polyposis, repeated procto- 
scopic and radiological examinations are 
advisable* at intervals of one year; such 
routine examinations of the symptom-free 
members should probably be begun when 
the subjects reach the age of 10 years. 


TREATMENT 


The treatment of polyposis of the large 
bowel is surgical and must be planned in 
accordance with the specific features of 
each case. Carcinoma of the bowel must 
be treated by the widest possible excision 
with full realization that carcinoma is often 
multifocal. If carcinoma has not appeared, 
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the form of surgical treatment must depend 
on the severity of the disease. The best 
treatment of polyposis, in the absence of 
carcinoma, is:*-® (1) biopsy and fulgura- 
tion of rectal lesions; (2) total colectomy, 
partial removal of the rectum, and ileo- 
proctostomy; (3) subsequent close observa- 
tion with periodic proctoscopic examina- 
tions and removal of new rectal polyps 
if and when they appear. 

The following conditions make it neces- 
sary to alter the foregoing therapeutic 
approach: 

I. Carcinoma of the rectum. 

II. Closely-set rectal polyps with marked 
hyperplasia, ulceration or secondary 
infection (in this instance biopsies may 
miss actual carcinoma and fulguration 
of benign lesions is not practicable). 
When one or the other of these con- 
ditions is present the treatment must 
be more radical and carried out in two 
stages’ * (a) abdominoperineal resec- 
tion of the rectum and pelvic colon; 
(b) colectomy, with establishment of a 
permanent ileostomy (a few weeks 
after the first stage). 


Case REPORTS 


The following outline summarizes what 
is known of four generations of a typical 
family with familial intestinal polyposis. 
The three patients whose treatment is de- 
scribed are members of the third genera- 
tion. 


Case 1.—Mrs. E.T.M., aged 25 years. 

The diagnosis of polyposis was made in 
1951 by Dr. R. G. Baxter by means of sig- 
moidoscopy after learning of the family history 
of polyposis. The patient was then 21 years of 
age and had never had symptoms referable 
to the intestinal tract. A barium enema x-ray 
study including air-contrast technique revealed 
no demonstrable abnormality of the colon. 

Surgical treatment was carried out in two 
stages: (1) On February 9, 1952, biopsy and 
fulguration of 35 small polyps in the rectum 
and lower pelvic colon were performed, clear- 
ing the lower 22 cm. of the bowel of polyps. 
(2) On February 14, 1952, 7.5 cm. of the 
terminal ileum, the caecum, the entire colon 
and the upper portion of the rectum were re- 
moved and an end-to-end _ileoproctostomy 
established. The length of the rectal remnant 
was 14 cm.: this length was known because 
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FAMILY 


1st generation 2nd generation 


malet 


male* aged 60 


femalet 


malet 
—female 
(died aged 42: 
polyposis and 
carcinoma of 
| colon) 
female 
(died aged 40: 
polyposis and 
carcinoma of 
colon) 


7medical history not known. 
*alive and well. 


the distal portion of the specimen had fulgura- 
tion wounds over an 8-cm. segment and sub- 
sequent sigmoidoscopy revealed the anastomo- 
sis to be at the 14 cm. level. She was dis- 
charged on the 12th postoperative day. Since 
this date her bowel function has remained 
satisfactory, with three bowel movements per 
day (one after each meal); only occasionally 
does she have a fourth in the evening after 
having eaten raw fruits or vegetables, and has 
never had to get up at night for this reason. 
There has been no anal irritation or proctitis 
and _ she has perfect anal continence. Procto- 
scopy at intervals has not revealed the appear- 
ance of any new polyps. The last examination 
by the author was made on September 1, 1955, 
and since then she has been examined by her 
physician where she now lives. 

Examination of the specimen in this case 
revealed the presence of hundreds of small 
sessile and pedunculated polyps, ranging in 


eenyres 


3rd generation 


| —female.... 


4th generation 


_female* aged 5 years 


(died 7 years ago, 
aged 27, with in- 
testinal obstruc- 
tion; colon and 
rectum removed 
for polyposis) 


-female* aged 
(colectomy for 
polyposis) 


e p * , red 
female* aged 29...... female* aged 4 years 


female* aged 


female* (Case 1) 
aged 25 
(colectomy for 
polyposis) 


—female* (Case 3) 
aged 23 
(colectomy for 
polyposis) 


male* (Case 2) 
aged 21 
(colectomy fer 
polyposis) 


diameter from 1 to 8 mm., throughout the large 
bowel. The excised segment of ileum was 


examination of 
benign 


normal. 
proved 


polyps. 


Microscopic 
them to be 


many 
adenomatous 


Case 2.—Mr. C.T., aged 21 years. 

This patient was symptom-free but came for 
examination because of the family history of 
polyposis. Proctoscopy revealed the presence 
of polyposis. Barium enema x-ray examina- 
tion revealed no abnormality. 

Surgical treatment was carried out in the 
same way as in the case of his older sister 
(Case 1) and since that time his bowel func- 
tion has been very similar to hers. Biopsy and 
fulguration of 29 polyps in the lower 24 cm. 
of the large bowel were carried out on March 
17, 1956. Total colectomy with partial proc- 
tectomy and end-to-end ileoproctostomy was 
performed three days later, with anastomosis 
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14 cm. from the anal orifice. The postoperative 
course was uneventful and he was discharged 
from the hospital on the 14th postoperative 
day. The specimen contained hundreds of 
small benign polyps and fulguration wounds 
were seen in the distal 10 cm. of the specimen. 
The portion of ileum removed (10 cm. in 
length) was normal. 

On June 1, 1956, 8 polyps were removed 
and their bases fulgurated in the remaining 
14 cm. of rectum. These polyps had been 
missed at the time of the first operation be- 
cause of their extremely small size. On October 
29, 1956, sigmoidoscopy revealed the _pres- 
ence of two very tiny rectal polyps and 
arrangements were made for their fulguration 
in January 1957. 


Case 3.—Mrs. C.T.M., aged 23 years. 

This patient came for examination because 
of the family history of polyposis and_ be- 
cause another physician had found polyps in 
her rectum. Sigmoidoscopy confirmed the diag- 
nosis of polyposis but the barium enema x-ray 
study demonstrated no lesion. 

The surgical treatment was the same as that 
given to her brother and sister (Cases 1 
and 2). On May 19, 1956, 24 polyps were 
removed from the lower 22 cm. segment of 
the large bowel. On May 24, 1956, total colec- 
tomy and partial proctectomy were performed. 
The ileoproctostomy was established 13 cm. 
above the anal orifice. Her postoperative 
course was complicated by the development 
of deep phlebothrombosis in the right lower 
extremity which necessitated prolongation of 
her convalescence in the hospital. She was 
discharged on the 22nd postoperative day. 
Her bowel habits are very similar to those 
in Cases 1 and 2 and she has no postoperative 
disability or dietary restrictions. Her stools, as 
in the first two cases, are always semiformed 
or soft. 

The specimen consisted of 9 cm. of ileum, 
the cecum, colon and upper part of the 
rectum. There were fulguration wounds in 
the lower 9 cm. of the specimen. There were 
hundreds of small benign polyps in the speci- 
men but the ileum was normal. 


TECHNICAL FEATURES 


In each of the three cases described no 
complications of multiple polyposis of the 
colon and rectum had arisen; the polyps 
were discrete and small and the interven- 
ing mucosa was normal. The situation in 
each case was therefore eminently suitable 
for the method of treatment employed. 
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Only short segments of ileum were re- 
moved, so as to disturb the functions of the 
ileum as little as possible. End-to-end anas- 
tomosis of ileum to rectum is undoubtedly 
the preferable type, and in each of these 
cases the standard proctoscope can be 
passed through the anastomosis with ease. 
Fulguration of the polyps in the rectum 
between three and five days before colec- 
tomy enables the surgeon to choose a suit- 
able level at which to divide the rectum. 
He can see and palpate the sites of ful- 
guration through the rectal wall and so be 
certain that the level of division that he 
chooses is within easy reach of the procto- 
scope. This is important, for the patient 
must have periodic proctoscopic examina- 
tions throughout his lifetime so that newly- 
developed polyps may be removed shortly 
after they appear. It would seem that the 
rectum is best divided at a level between 
10 and 15 cm. from the anal orifice. because 
subsequent bowel function is satisfactory 
and this length of rectum is_ easily 
examined by means of the proctoscope. It 
is advisable to establish the ileoproct- 
ostomy at a lower level if closely-set polyps 
are present in the 10- to 15-cm. segment. 

Since this operation is for the removal of 
the source of polyps, i.e., the mucosa, ex- 
tensive dissection about the lower rectum 
is unnecessary and injury to pelvic sympa- 
thetic nerve fibres should be avoided. 

DEVELOPMENT NUTRITION 
CoLECTOMY 


AND AFTER 


No impairment of growth or develop- 
ment of children has been noted by other 
authors.® In Case 1 the patient gained 18 
Ib. after the operation, her weight in- 
creasing from 87 to 105 lb. In Case 2 there 
has been a gain of 5 Ib. In Case 3, owing 
to deliberate reduction, the weight has 
fallen from 195 to 185 Ib. 


DIscussION 


It has been well established that patients 
with multiple polyposis of the colon and 
rectum, whether or not the condition is 
familial, will develop carcinoma of the 
bowel in the vast majority of instances and 
that such malignant change in one or more 
polyps is likely to develop relatively early 
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in life. Carcinoma commonly appears in the 
third-fourth decades. Other complications 
which may occur include cramps, diarrhoea, 
bleeding from the bowel, excessive passage 
of mucus, and _ intussusception, usually 
when the polyps have become large and 
pedunculated. In the absence of symptoms, 
however, a member of a family with a his- 
tory of familial polyposis probably does 
not require routine examination for poly- 
posis before the age of 10 years. Procto- 
scopic and barium enema x-ray examina- 
tions are indicated at any age if there are 
intestinal symptoms, and should be done at 
regular intervals, despite the absence of 
symptoms, if there is a family history of 
polyposis. In members of affected families 
the likelihood of the development of poly- 
posis becomes much less if it has not 
occurred before the age of 40 years. Ma- 
lignant change in the presence of polyposis 
is uncommon before the patient reaches 
the age of 20 years. 

It is quite evident, in view of the nature 
of and prognosis in familial polyposis, that 
prophylactic surgical treatment is most de- 
sirable and indeed mandatory. In the ma- 
jority of cases total colectomy with ileo- 
proctostomy, as described in detail in this 
report, is the best method of treatment if 
the patient is willing to undergo periodic 
examination of the rectal remnant all his 
life. The only known means of preventing 
the development of carcinoma of the rec- 
tum is to remove newly-formed polyps as 
soon as they appear and before malignant 
change has taken place. If carcinoma ap- 
pears in the rectal remnant despite these 
precautions, it must be treated in the same 
way as any other rectal carcinoma. 

It is reassuring to realize that total colec- 
tomy with ileoproctostomy does not inter- 
fere with the growth and development of 
children.’ This knowledge enables the sur- 
geon to treat children with complicated 
familial polyposis, even though they be 
quite young, without fear of producing 
serious disability. 


SUMMARY AND CONCLUSIONS 


An outline of the history of a family with 
familial intestinal polyposis is presented, 
and the cases of three members of one 
generation who were given prophylactic 
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surgical treatment are reported. Each oi 
these three patients has been treated by 
endoscopic control of rectal polyps and 
total colectomy with ileoproctostomy. 

All three patients have had good post- 
operative bowel function and have not 
complained of any disability resulting from 
this surgical treatment. It is believed that 
the length of the rectal remnant should be, 
when feasible, between 10 and 15 cm., and 
that only a short segment of terminal ileum 
should be removed with the colon, When 
the rectal remnant is this length its entire 
mucosal lining can be easily examined and 
new polyps removed endoscopically when 
they appear. 

It is advisable to remove the rectal polyps 
endoscopically and fulgurate their bases to 
a level as far as 20 cm. or more from the 
anal orifice 3-5 days before colectomy. The 
fulguration wounds can be recognized by 
the surgeon at the time of colectomy and 
the length of the rectal remnant chosen at 
will, regardless of the individual anatomic 
arrangements in the pelvis (such as the 
variable level of the peritoneal reflection 
on the anterior wall of the rectum). 

It must be realized that the three cases 
described in this report are “ideal” for the 
type of treatment used and that in certain 
other circumstances the rectum must be 
completely removed and the patient left 
with a permanent ileostomy. It is obviously 
necessary to subject all polyps removed 
from the rectum to careful microscopic 
examination in order to exclude the pres- 
ence of carcinoma. 

Persons with familial or multiple poly- 
posis of the colon and rectum require radi- 
cal surgical excision of all abnormal mucosa 
beyond endoscopic control for the preven- 
tion of the development of carcinoma and 
other serious complications. Colectomy does 
not retard the development of children and 
should provide those afflicted with poly 
posis with a normal life expectancy. 
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RESUME 


La polypose intestinale familiale est une affec- 
tion héréditaire dans laquelle de nombreuses _tu- 
meurs adénomateuses se développent dans le colon 
et le rectum. Les symptomes les plus précoces 


CUTANEOUS DIPHTHERIA* 
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FAUCIAL OR NASOPHARYNGEAL diphtheria 
is uncommon in Canada and to many phys- 
icians it is a medical curiosity. In Alberta 
about 15 to 20 cases are reported yearly. 
Cutaneous diphtheria is so rare that few 
doctors have seen the lesions unless they 
served with the Armed Forces in the 
Middle East or the Far East. Yet the poten- 
tial seriousness of this condition, epidemio- 
logically and clinically, is emphasized in 
reports scattered through the literature and 
has been confirmed by our own observa- 
tions. The occurrence of two cases of 
cutaneous diphtheria within one month in 
the Edmonton area suggests that the dis- 
ease should be more widely known. 


The first reports on a large series of extra- 
faucial diphtheritic infections were made 
in World War I. In 1917 Fitzgerald and 


Robertson’ raised a storm of controversy in 
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sont des attaques répétées de diarrhée avec pas- 
sage de sang et mucus dans les selles; éventuelle- 
ment le patient vient a souffrir de dénutrition 
et d’anémie, II est probable que le cancer d’intes- 
tin apparait chez tout porteur de polypose si un 
traitement prophylactique n’est pas appliqué et 
si individu vit assez longtemps. Le carcinome ap- 
parait en géneral entre l’Age de 20 et 40 ans. 

Tout membre d'une famille qui présente une 
histoire de polypose intestinale doit subir des 
examens proctoscopique et radiologique dés quil 
présente des symptémes intestinaux; sil est asymp- 
tomatique, ces examens doivent étre faits a inter- 
valles réguliers. Il est évident que le traitement 
chirurgical prophylactique est le meilleur. Dans la 
majorité des cas on a recours a la colectomie totale 
avec abouchement de l’iléon au rectum; le patient 
devra subir ensuite des examens périodiques avec 
ablation des nouveaux polypes 4 mesure de leur 
découverte. On a pu constater que la colectomie 
avec iléo-proctostomie n’a pas nuit au développe- 
ment des enfants qui l’ont subie. 

L’auteur présente l’histoire d’une famille atteinte 
de polypose intestinale; il nous rapporte le cas 
de trois jeunes membres de cette famille qui ont 
subi le traitement radical avec évolution ultérieure 
excellente. 


Canada when they reported the presence 
of wounds infected with diphtheria in pa- 
tients returning to Canada from Britain. 
Adami et al.? instituted an enquiry into the 
outbreak, and this was continued by Janes 
and Thomas.* Craig,‘ while investigating 
the etiology of “desert” or “veldt sore”, suc- 
ceeded in obtaining positive cultures of 
diphtheria bacilli in 129 out of 197 cases 
(66%). Some authors, including Craig, have 
found a close correlation between the in- 
cidence of faucial diphtheria and the occur- 
rence of desert sores and much work on 
this has been done, notably by Castel- 
lani.*»° Some form of paralysis developed 
in 27% of Craig’s cases with sores and posi- 
tive culture, whether or not they had fau- 
cial lesions; he felt that diphtheria antitoxin 
was an absolute specific in the treatment of 
skin lesions. 

Between the Great Wars very few if 
any large epidemics of skin diphtheria were 
reported, but isolated cases occurred. Rol- 
leston,’ in England, presented records of 
3,000 cases of diphtheria in which the rela- 
tive incidence of cutaneous to nasopharyn- 
geal lesions was 1%, but many of the cuta- 
neous lesions were simply extensions of the 
primary process to the facial skin. The 
average stay in hospital was 10 weeks. 
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In World War II, cutaneous diphtheria 
again appeared in soldiers. Williams’ de- 
scribed a few cases apparently arising in 
England, but several large epidemics of 
skin diphtheria were reported in troops 
serving in tropical or subtropical countries. 
Cameron and Muir® reported 66 cases from 
Palestine, Livingood et al.’° 140 cases 
from Burma, Liebow and his co-workers" 
gave an excellent description of 174 cases 
from the South Pacific and Riddell’? re- 
corded 365 cases from Singapore. All the 
authors agreed that the disease was ex- 
tremely infectious and very resistant to 
treatment in that ulcers took weeks to heal. 
The majority felt that diphtheria antitoxin 
was the single most important therapeutic 
agent. Most authors explained the fre- 
quency of this disease in the tropics as 
due to failure of the normal barrier of intact 
skin, Moist, soggy skin could favour bac- 
terial multiplication, while the frequency 
of scratches, minor lacerations, bites, boils, 
scabies, and fungal infections favoured bac- 
terial infection. Close personal contact and 
poor personal hygiene, inevitable under 
combat conditions, favoured spread. The 
lesions, single or multiple, occurred most 
frequently on the lower legs, feet, scrotum, 
and hands. Very few of the patients died 
unless they suffered from concurrent faucial 
diphtheria, but many of them (20-25% ) 
experienced neuritic complications. Peri- 
pheral neuritis in arms and legs was most 
common and was revealed by numbness, 
weakness, absence of reflexes, and paraes- 
thesiae, but occasionally palatal and ocular 
palsies were encountered with symptoms of 
hoarseness, difficulty in swallowing, and 
blurring of vision or double vision. In a 
further 5 to 10% of cases toxic myocarditis 
developed. Nearly all patients with com- 
plications recovered completely, especially 
if antitoxin were given early before the 
toxin became fixed, The diphtheritic ulcers 
took 6-12 weeks to heal. Healing was aided 
by antitoxin, but not by penicillin. 

Since the end of World War II no serious 
epidemics have occurred but Church and 
Mason" reported 10 cases among Ameri- 
can troops serving in Germany; Levy" and 
Bernstein et al.!° each reported a single case 
in the United States. This rarity of cuta- 
neous diphtheria in civilian practice may 
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be more apparent than real because most 
writers on the subject stress the necessity 
of expert bacteriological studies for its 
diagnosis, especially in chronic sores that 
resist treatment. The condition is to be 
expected chiefly in areas where diphtheria 
immunization is not general. 


CLINICAL DESCRIPTION 


The diphtheria bacillus enters through a 
break in the skin, usually of the extremi- 
ties, and the earliest sign may be as trivial 
as a vesicle around a hair follicle. The pri- 
mary lesion, whatever its nature, soon 
breaks down to form a shallow linear ulcer 
with undermined edges. The ulcer is cov- 
ered with exudate which may or may not 
form a membrane. Typically the membrane 
is gray or black, tough and leathery, and 
extremely adherent. As the ulcer becomes 
more chronic it tends to become deeper, 
punched out, round, with rolled, raised 
avascular edges containing considerable 
fibrous tissue. Lymphadenitis is only mod- 
erate and is often due to a secondary bac- 
terial contamination. The ulcers are fre- 
quently multiple (75% of cases), and vary 
in diameter from 0.5 cm. to 3-4 cm., or 
occasionally larger. If, as frequently hap- 
pens, the diphtheritic infection is super- 
imposed on an earlier lesion, healing is in- 
terrupted, healthy granulation disappears, 
and the sequence of events follows as de- 
scribed above. After a few weeks these 
ulcers tend to become anesthetic to pin- 
prick, a helpful diagnostic sign. In the acute 
stage when considerable exudate is present 
the ulcers have a characteristic foul odour. 

Healing follows a definite pattern: the 
previously rolled margins gradually flatten 
out and epithelialization proceeds from the 
periphery towards the centre; the exact 
centre or the most avascular area is the 
last to heal. The scars, especially if on the 
feet and lower legs, are likely to break 
down with minor trauma, and Royster’ 
recommends excision and split thickness 
skin grafting if healing is not complete in 
six weeks. 


BACTERIOLOGY 


Cutaneous diphtheria is caused by the 


Klebs-Loefller _ bacillus, 
diphtheriz, the same 


Corynebacteriuin 
organism which 
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produces faucial diphtheria; thus the or- 
ganism conforms generally to its classical 
description. It should be emphasized, 
especially since the first hint of the exist- 
ence of a cutaneous diphtheritic infection 
may be obtained from the microscopic ex- 
amination of a direct smear, that the or- 
ganisms from this source may seem much 
thicker and heavier than is usual in smears 
from culture. Their characteristic irregu- 
larity is still evident. Liebow et al.1! show 
excellent pictures of both extracellular and 
intracellular forms in such smears, The fre- 
quency of ordinary skin diphtheroids in 
cutaneous lesions is obviously a handicap 
to the primary laboratory identification of 
cutaneous diphtheria, unless some relevant 
clinical suggestion accompanies the speci- 
men. It should also be emphasized that the 
appearance of C. diphtherizx colonies on a 
blood agar plate is not significantly differ- 
ent from the appearance of diphtheroids, so 
that primary laboratory identification is not 
to be expected unless cultures have been 
prepared specifically for diphtheria bacilli. 

The evidence presented by writers such 
as Dubos" and Liebow et al. suggests that 
the majority of cases are caused by the 
mitis type of diphtheria. Of the three types 
—gravis, intermedius, and mitis—the last 
is the least virulent, with a case mortality 
of 2.6% compared with 8% for gravis 
strains. Though the toxin produced by 
the three types is identical and is neutral- 
ized by the same antitoxin, the lower 
virulence may be due to a slower rate 
of toxin production.'® This may help to 
explain the slow evolution of the local 
complications, and the frequent lack 
of correlation with Schick test results. 
In this last respect the occurrence of 
cutaneous diphtheria in individuals who 
are Schick negative, and thus _theoreti- 
cally resistant, may be explained by the 
slow local action of a powerful tissue necro- 
tizing agent (diphtheria toxin) in a chronic 
inflammatory and largely avascular area. 
Cutaneous diphtheria, however, is rare in 
temperate climates and therefore in the 
majority of instances the physical condi- 
tion of the skin must be of considerable 
importance in the etiology of the disease. 

Cutaneous diphtheria appears to be just 
as infectious as faucial diphtheria. Infection 
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may spread to the respiratory tract or to 
the skin of intimate or even casual contacts. 
Indeed the reports of many authors sug- 
gest that the readiness with which diph- 
theria bacilli can be transferred to the 
patient's environment from his cutaneous 
lesion makes this one of the most serious 
forms from an epidemiological point of 
view. 


TREATMENT 


1. Rest. Complete rest in bed is advo- 
cated for a period of 7-8 weeks. The inci- 
dence of nerve paresis and toxic myocar- 
ditis is lowered, and the local lesions heal 
more quickly when complete bed rest is 
insisted on. 

2. Local. Continual moist compresses of 
saline, 5% boric acid, or zine peroxide 
stimulate separation of the membrane and 
the development of healthy granulation. 

3. Antitoxin. Diphtheria antitoxin, 20,- 
000-40,000 units intramuscularly, is the 
single most important therapeutic measure. 
It should be given early, but even in late 
cases it seems often to convert a deteriorat- 
ing lesion into a healing one. 

4. Excision of ulcer and skin grafting. 
This should not be done in the acute phase 
in which there is considerable exudate and 
membrane formation. In the chronic phase, 
especially in cases of ulcers of the lower 
legs and feet, it seems to speed recovery 
without being dangerous. 

Antitoxin should be given before opera- 
tion. 

5. Antibiotics. Penicillin has been tried 
and found useless. We could find no reports 
on the large scale use of the newer anti- 
biotics. 


Case REPORTS 


Case 1.—Primary Cutaneous Diphtheria. 

Clinical History. A.M., a 39-year-old white 
male, was referred to the Emergency Depart- 
ment, University of Alberta Hospital, on De- 
cember 4, 1956, because of an infection in his 
right index finger. This had originated two 
weeks previously after a crushing injury. 

Examination showed paronychia of the 
finger with considerable bleb formation arising 
beneath the cuticle and extending dorsally 
to the distal interphalangeal joint. The whole 
finger was moderately swollen but there was 
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no lymphangitis or lymphadenitis. Tempera- 
ture and pulse rate were normal. 

Under general anesthesia the base of the 
nail was removed that evening in the operat- 
ing room. A swab was taken from the necrotic 
slough overlying the nail matrix. The patient 
was discharged from hospital the next day 
with instructions to report to the Out-patient 
Department. He was given penicillin by in- 
jection while in hospital and continued it 
orally for five days. The first laboratory report 
suggested the possibility of diphtheria, but this 
could not be confirmed for several days until 
guinea pig toxicity tests had been completed. 

He was seen very sporadically at the Out- 
patient Department and treatment was limited 
to warm saline soaks. By December 27 the 
infection appeared to be subsiding. However, 
on January 10, 1957, there was a marked 
exacerbation of the process, shown by the ex- 
tension of ulceration and necrotic slough along 
the dorsal surface of both terminal and middle 
phalanges of the index finger, which was 
greatly swollen (Fig. 1). There was a tender 


Fig. 1.—Right index finger, showing black 
membrane proximal to base of nail, 


node the size of a walnut in the right axilla. 
The patient was nauseated and looked mod- 
erately ill; his temperature was 100° F. and 
his pulse rate 90 per minute. He was read- 
mitted to the University of Alberta Hospital. 
A direct smear from the lesion again showed 
C. diphtheriz only. Diphtheria antitoxin (20,- 
000 units) was given and Hygeol soaks were 
applied locally. The next day the patient was 
transferred to the Isolation Hospital—a wing 
of the Royal Alexandra—under the care of Dr. 
Frank Hall. Diphtheria antitoxin (20,000 
units) was repeated 48 hours after the first 
inoculation. 

The patient’s general condition improved 
rapidly, the node in his axilla disappeared, and 
his temperature returned to normal. The 
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necrotic slough on the dorsum of the finger 
separated, on Hygeol and saline soaks, to yield 
a good, healthy, granulating surface. The ap- 
plication of a split thickness graft to this area 
was considered, but it healed so rapidly that 
this was unnecessary. 

The patient was discharged from the Isola- 
tion Hospital on January 28, 1957, and was 
seen again in the Out-patient Department on 
February 7. At this time he was feeling well 
and the local lesion of his finger had _ practi- 
cally healed. 


Case 2.—Diphtheria complicating a staphy- 
lococcal infection. 


Clinical History. P.D., a 30-year-old white 
male, was admitted to the University of Al- 
berta Hospital on January 3, 1957, under the 
care of Dr. G. L. Willox, because of a “car- 
buncle” present for three months over the 
anterior aspect of the mid lower leg. It had 
begun as an infected laceration. The lesion 
presented as an ulcer, with a dirty necrotic 
base, 2 cm. in diameter, which was surrounded 
by an area 4-5 cm. wide of brownish-red dis- 
coloration and swelling. There was no fever 
and no lymphadenitis. Cultures from the ulcer 
yielded Staphylococcus aureus and Streptococ- 
cus pyogenes. 

Treatment consisted of chloramphenicol 
(Chloromycetin), saline soaks, and bed rest. 
By January 10 the infection had subsided and 
it was proposed to cover the denuded area 
with a split thickness graft. The patient was 
taken from the ward to the operating theatre 
about four hours before A.M. (Case 1) was 
readmitted to the same ward, which was re- 
served for wound infections. After the split 
graft operation was completed, P.D. was trans- 
ferred directly to a “clean” surgical ward. 

One week after the operation, pus was 
noted under the graft and cultures were 
taken. C. diphtheriz was isolated from this 
specimen, together with Staph. aureus and 
Strep. pyogenes as before. 

The patient was transferred to the Isolation 
Hospital on January 28 and received 40,000 
units of diphtheria antitoxin. The lesion cleared 
rapidly until by February 8 there remained a 
clean granulating area only 1.5 cm. in dia- 
meter. 


Bacteriology 


Case 1.—Direct smears from the swab taken 
December 4 showed diphtheroid bacilli present 
in large numbers. They were occasionally in- 
tracellular and often in clumps (Fig. 2). 
Though the organisms appeared somewhat 
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Fig. 2.-Showing diphtheria bacilli in direct 
smear. (x 1800). 


. 


thicker and larger than the typical C. 
diphtheriz as seen in smears from Loeffler 
slants, their appearance was sufficiently sus- 
picious to suggest that culture methods appli- 
cable to diphtheria should be employed. Next 
day smears from Loeffler slants showed slender 
curved and clubbed organisms with the mor- 
phology typical of C. diphtheriz. On tellurite 
agar also the black colonies were character- 
istic, but on blood agar the organisms grew 
as dry, dull, rather featureless white colonies 
surrounded by a narrow zone of 8 hemolysis. 
A tentative report suggesting the presence of 
C. diphtheriz was issued, and the diagnosis 
confirmed by virulence tests on guinea-pigs: 

A second swab was received from this pa- 
tient on his readmission to hospital. Direct 
smear again showed numerous diphtheroids 
whose appearance was sufficiently character- 
istic to allow the immediate confirmation of 
the continuing diphtheritic nature of the lesion; 
C. diphtheriz grew in pure culture from this 
swab. At this stage the patient’s throat and 
nose cultures were negative. 


Case 2.—This man originally had a mixed 
staphylococcal and streptococcal infection, as 


indicated in the clinical description. Two 
weeks later the same organisms were still 
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present, but on culture a number of diph- 
theroid colonies were also observed: in this 
instance such organisms had not been ob- 
served in direct smear, but in view of our 
experience with Case 1 the diphtheroid 
colonies were subcultured on Loeffler’s me- 
dium, where the organisms displayed the 
characteristic diphtheria morphology. Virulence 
tests proved the organism to be virulent C. 
diphtheriz. Swabs from the throat and nose 
of this patient also were negative. 


Note 


The strains of C. diphtheriz isolated from 
both patients were confirmed by the Labora- 
tory of Hygiene, Ottawa, to be C. diphtherix 
mitis. Both strains were sensitive to erythro- 
mycin, chloramphenicol, tetracycline, and 
streptomycin, but were relatively insensitive 
to penicillin. An interesting feature in both 
patients was the profusion of nasal diph- 
theroids, but these had no morphological re- 
semblance to C. diphtheriz, and virulence 
tests, carried out as a_ special precaution, 
proved negative. 


COMMENT 


The intimate association of these two 
patients both in geography and in time 
cannot be accepted as coincidental. Both 
patients were infected with apparently 
identical strains of C. diphtheriz and no 
other overt cases of diphtheria of this type 
were reported in the City at this time. It 
seems almost certain that one patient in- 
fected the other, yet proof is very difficult 
to establish. Both patients attended the 
same Out-patient Department, but on dif- 
ferent days. Both patients were treated in 
the same hospital ward, but the second case 
was removed four hours before the first 
case, the obvious source of infection, was 
admitted. Each case was treated by a dif- 
ferent doctor. In spite of our failure to 
demonstrate an obvious route of infection 
from Case 1 to Case 2, we are firmly con- 
vinced that such an infection occurred, and 
the difficulty of proof merely emphasizes 
the extreme infectivity of such cutaneous 
lesions, an observation which has been fre- 
quently recorded by doctors with much 
greater experience of these lesions. 


How the first patient acquired his in- 
fection cannot be determined. A few cases 
of diphtheria type mitis were recorded 
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earlier in the year in an area south of the 
City; but the only concurrent outbreak of 
faucial diphtheria occurred in the St. Paul 
area 150 miles north-east of Edmonton, and 
this was due to a gravis strain. Interestingly 
enough, however, this outbreak, in which 
there were three deaths, occurred in a 
family which had refused diphtheria im- 
munization. Both our cases were Schick- 
positive and neither had received toxoid 
injections in the past. Thus even in an area 
with a very high percentage of immuniza- 
tion there will always be individuals sus- 
ceptible to the disease and presumably 
carriers capable of distributing it. 

In both cases there was considerable 
morbidity, at least two months being spent 
under treatment. In both cases the lesions 
began to heal when diphtheria antitoxin 
was given. To date neither patient has had 
the complications of paresis or myccarditis. 


SUMMARY 


Two cases of cutaneous diphtheria have 
been reported from the Edmonton area, 
and a short review of the relevant litera- 
ture has been given. 

Cutaneous diphtheria is a rare lesion in 
Canada, but sporadic cases may occur, 
most probably in people who have never 
been immunized. Expert bacteriological 
studies should be carried out on any non- 
healing or chronic sore resistant to treat- 
ment, with this disease in mind. 

Cutaneous diphtheria may be even more 
infectious than the faucial type and cases 
should be strictly isolated. Nerve paresis 
and paralysis are not uncommon and this 
alone indicates the essentiality of early 
treatment with diphtheria antitoxin, which 
also may well play a significant role in de- 
termining wound healing. 


The authors gratefully acknowledge the scienti- 
fic and editorial assistance of Dr. R. D. Stuart, 
Professor of Bacteriology, University of Alberta; 
and of Dr. W. C. MacKenzie, Professor of Surgery, 
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RESUME 


La diphtérie naso-pharyngée est peu fréquente 
au Canada. La diphtérie cutanée est tellement rare 
que, sauf les médecins qui ont pratiqué en Orient 
ou au Proche Orient, peu de praticiens la connais- 
sent; 2 cas que l’auteur a soignés dans la région 
d’Edmonton indiquent que cette entité devrait étre 
mieux connue, 
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Le bacille diphtérique pénétre dans la peau par 
une solution de continuité; la lésion primitive est 
une vésicule; puis vient une ulcération avec bords 
sous-minés; il se forme un exsudat avec ou sans 
fausse membrane. Cette fausse membrane est grise 
ou noire, résistante, et tres adhérente; puis l’ulcére 
devient plus profond, rond, avec des _ bords 
soulevés, sans vascularisation. I] y a une adénite 
modérée et Tulcére a une odeur nauséabonde 
caractéristique. Aprés quelques semaines il devient 
insensible a la piqdre. Aprés guérison il reste une 
cicatrice trés fragile. 

La lésion est due au Corynebacterium diph- 
teri qu’on peut identifier et cultiver. Le traite- 
ment consiste en: (1) Repos complet au lit pour 
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THE INJECTION OF radioactive colloidal gold 
into the prostate gland of patients suffering 
from inoperable prostatic carcinoma was 
first performed in 1951, and reports of the 
results of a large series of cases have been 
published. Both experimental and clin- 
ical studies with this therapeutic agent have 
also been reported.*-* It was, nevertheless, 
considered important to determine in more 
detail the physical considerations involved 
in such therapy. The present study is an 
attempt to determine in animals the dis- 
tribution and fate of interstitially injected 
radioactive colloidal gold in the prostate 
gland. 

The choice of colloidal radioactive gold 
as the isotope for use therapeutically has 
been influenced by a number of factors— 
(a) It is a reactor-produced isotope which 
is readily available in sterile, non-pyrogenic 
form. Each Au'®* nucleus emits a 0.96 MeV 
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7-8 semaines pour diminuer les risques de 
paralysie et myocardite toxiniques; (2) Compresses 
humides; (3) Excision de lulcére, 4 la période 
chronique, suivie de greffe; (4) L’antitoxine diph- 
térique (20,000-40,000 unités) est spécifique; (5) 
La pénicilline n’a rien donné, L’épreuve de sensi- 
bilité s’est montrée positive au chloramphénicol, 
la tétracycline, et la streptomycine. 

L’auteur rapporte 2 cas isolés survenus 4 Ed- 
monton dans l’espace d’un mois; les deux étaient 
Schick—positifs et n’avaient pas été vaccinés. Chez 
les deux il y a eu traitement pendant 2 mois; les 
lésions ont guéri rapidement aprés administration 
de sérum anti-diphtérique. A date aucun n/a 
montré de paralysie ni de myocardite. 


beta particle (high speed electron) which 
transforms the nucleus to one of Hg". 
This mercury nucleus is in an excited state 
and emits a 0.41 MeV gamma ray in its 
immediate transition to the stable state. 
The beta particles have a range in tissue of 
1-4 mm., which means that their destruc- 
tive effect is localized to the immediate vol- 
ume containing them. The gamma rays, 
because of the exponential nature of their 
attenuation in tissues, have a relatively 
small effect in the immediate locality of 
the isotope distribution. Their absorption 
is responsible, however, for the generalized 
body dose received by the patient. 

(b) It has a half life of 2.69 days, which 
is sufficiently long to eliminate the need for 
especially rapid transportation and yet short 
enough for safe clinical use. The 2.69-day 
half life is convenient in that articles not 
readily decontaminated can be stored for 
3-4 weeks and then safely returned to nor- 
mal use. 

(c) Gold in the quantities involved is 
apparently non-toxic to liver, marrow, and 
spleen. 


The radioactive gold employed in this work 
was in the form of a colloid obtained from the 
Charles E. Frosst Radiochemical Laboratories, 
Montreal, Canada, and from the Radiochem- 
ical Centre, Amersham, England. It was a 
cherry red fluid which, upon examination by 
the electron microscope, showed a particulate 
nature of two discrete ranges of size (Fig. 1). 
The larger particles ranged from 0.04-0.09 
microns and the small particles were in the 
0.01-0.015 micron range. In colloidal solution 
these particles are surrounded by a layer of 
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gelatin. The activity per unit volume, referred 
to here as volume activity, was of the order 
of 30 millicuries per millilitre when received, 
with a concentration of metallic gold of 1.5- 
2.0 mg. per ml. In the later phase of the work, 
gold was used with a volume activity of 10 
mc. per ml., attained through dilution as neces- 
sary. 

The amount of radioactive material present 
in tissues was determined by means of a Neher- 
White survey meter or a Geiger-Mueller 
counting apparatus. The activity in the injec- 
tion syringe was measured in fixed geometry 
before and after injection to determine the 
total activity injected. The survey meter was 
used to determine the radioactive content of 


the carcass and other organs too large to be 
dissolved. Because of absorption, scatter, 
chamber size, and the inherent inaccuracy of 
the instrument, measurements made in this 
way were responsible for an error of 10% in 
the experiments. A more accurate measuring 
method entailed the use of a Geiger-Mueller 
well counter, designed to hold 50 ml. Mari- 
nelli beakers. The output pulses from the 
G.-M. tube were registered on a_ standard 
scaler. After calibration with a known activity 
of Au?8, the apparatus could be used to’ de- 
termine the activity of any liquid sample. 
Where possible, small amounts of tissue were 
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dissolved in 30% NaOH solution and the activ- 
ity determined by this method. 

Seventy-two mongrel male dogs at least 
two years old were used. The colloidal gold 
was injected by the retropubic route at open 
operation and the animals killed after variable 
periods of time for autopsy study. 


The distribution of radioactive material 
within the prostate gland was determined 
from autoradiographs of frozen serial sec- 
tions of prostate gland 500 microns in thick- 
ness. The autoradiograph diffusion patterns 
were correlated with quantitative estima- 
tions of Au’®* by microdissection of the 
slices and counter assay of pieces 10-30 mg. 
in weight. The amount of radioactivity 
within 0.5 to 1.5 cm. of the point of injec- 
tion was 127 to 132 mc. per g. of tissue while 
the activity dropped to 8 mc. per g. of 
tissue at 1 mm. from the margin of the 
demonstrated deposit. Fig. 2(a) is an 
autoradiograph of serial slices of a prostate 
gland which had been injected with 0.25 
ml. of colloidal Au’®*. This represents the 
greatest degree of diffusion obtained. The 
volume of diffusion is approximately 1 cm. 
in diameter; one notes also a subcapsular 
AG 
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spread of the radioactive materia] in this 
case. In Fig. 2(b) the same injected volume 
is seen to have diffused poorly throughout 
a volume 3 mm. x 3 mm. x 10 mm. The con- 
siderable variation in diffusion and reten- 
tion of Au’’* was encountered early in the 
experiments and was made the subject of 
detailed study. 

Hyaluronidase and adrenaline added to 
the colloid to enhance its diffusion and 
retard its absorption into the blood streaia 
had no demonstrable effects on diffusion 
or retention. Although it was hoped that 
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the addition of ascorbic acid would pre- 
cipitate colloidal particles into clumps of 
radioactive material that would be less 
likely to leave the interstitial spaces, this 
effect was not demonstrated. The maximum 
percentage retention in the gland was found 
to occur when injections of less than 1 ml. 
of undiluted colloidal solution were used. 
The fate of injected Au’’® was studied 
in a series of 20 dogs, all conditions of in- 
jection being kept constant: 0.25 ml. with 
a volume activity of 10 mc. per ml. was 
injected into the mid-point of the left lobe 
of the prostate at a depth of 0.5 cm. 
Immediately following injection and at 
five-minute intervals thereafter for half an 
hour, samples of blood were taken and 
assayed for radioactive content. A poly- 
ethylene catheter was passed into the blad- 
der to facilitate frequent urine collections 
for the next eight hours. The animals in 
this group were killed on the fourth day. 
There was a rise in blood radioactivity 
to a peak level 2-3 minutes after injection 
(Fig. 3); this fell rapidly during the next 
20-30 minutes to negligible levels. The 
rapid entry of gold into the blood stream 
and the rapid, simultaneous uptake by the 
liver and other organs make it difficult to 
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Fig. 4.—Percentage of injected activity excreted 
in urine (20 dogs). 


estimate the total losses into the blood 
directly. The uptake of radioactive material 
by the liver was proportional to blood 
radioactivity. Of the 20 dogs studied, 9 had 
measurable liver activity, 5 fell within the 
range 1-5% of the injected activity, 2 
within the 10-20% range, and 2 within the 
20-30% range. No histological changes were 
noted in the liver four days or several weeks 
later. In most cases the spleen contained no 
measurable radioactivity. In 5 of the 20 
animals the percentage uptake ranged from 
0.5-5% of the total initially injected gold. 
The bladder also contained very little radio- 
active material at autopsy. In four dogs 
the range was from 0.3-1.6% of the initially 
injected gold. 

The percentage of the initially injected 
gold excreted in the urine varied greatly 
(Fig. 4): some animals excreted 90-100% 
of the initially injected gold, others 0-10%. 
In most cases, 90% of the gold lost by this 
route was lost during the first four hours 
following injection. 


The uptake of radioactive gold by the re- 
gional lymph nodes up to the time of 
autopsy also showed great variation from 
animal to animal (Fig. 5): The lowest per- 
centage taken up was 0.1% and the highest 
32%, the majority being within the 0-10% 
range. The involved lymph nodes were situ- 
ated at the bifurcation of the aorta (usually 
two in number) and along the internal iliac 
vessels (one to two). The lymph nodes 
showing the greatest activity were usually 
those at the bifurcation of the aorta on the 
side corresponding to the site of injection 
into the prostate. However, at times the 
nodes of the opposite side contained the 
greatest amount of activity; at others, all the 
activity was confined to the nodes along the 
internal iliac vessels. The percentage taken 
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up by the lymph nodes bore a direct re- 
lationship to the percentage of the initially 
injected gold remaining within the prostate 
gland. 

Despite attempts to inject each prostate 
in a uniform manner, there was great varia- 
tion in the percentage of Au’®® retained 
within the prostate gland (Fig. 6); the 
majority retained 0-10%. The lowest per- 
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Fig. 5 (left).—Percentage of injected activity in 
regional lymph nodes (20 dogs). 

Fig. 6 (right).—Percentage of injected activity in 
prostate at autopsy (20 dogs). 


Fig. 7.—(Half actual size). 
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centage retained was 0.2%, the highest 
47%; thus the ratio of maximum to mini- 
mum retention was found to be greater 
than 200:1. 

At autopsy slight residual activity was 
noted in the gutted carcass in some cases. 
This could be diminished still further by 
a more complete removal of perivascular 
pelvic fat, which contained lymphatic tissue 
not recognized grossly. The leakage of 
Au’’® into the periprostatic fat was studied 
by both autoradiography and tissue assay. 
Several animals were frozen after death 
and, by means of a band saw, cut into 0.5 
cm. serial cross-sections, of which auto- 
radiographs were made. Fig. 7 is an auto- 
radiograph of a section taken to include 
prostate and para-aortic lymph _ nodes 
superimposed upon the appropriate cross- 
section. It demonstrates the deposit of Au’’* 
within the gland, with dense infiltration 
of the para-aortic nodes also, but with 
very little activity in the periprostatic 
tissues: direct assay showed the _peri- 
prostatic fat to contain only 1-2% of the 
initially injected activity. 


Theoretically, the radioactivity injected 


initially should be balanced by that 
accounted for after autopsy. However, on 
one occasion only 37% was accounted for at 
autopsy, and on another occasion 127%; 
the average amount of activity recovered 
was 88%. The overall experimental error 
was 20%. 

The rate of loss of Au'** from the prostate 
by the various routes in relation to the 
therapeutically useful lifetime of the gold 
was investigated. 

The appearance of activity in the blood 
stream occurred within a few minutes of 
injection. During the next 30 minutes there 
was a precipitous fall to almost negligible. 
levels, indicating that most of the loss by 
this route had occurred within half an 
hour of injection. 

The losses into the urine occurred ex- 
tremely early. In most cases, 90% of the 
activity lost by this route was lost during 
the first 3-4 hours. 

The Au'®* in the regional lymph nodes 
24 hours after injection in a series of 5 dogs 
was between 0.2 and 9.8% of the initially 
injected activity. At the end of 5 days, in 
a series of 5 dogs this percentage was 
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between 2.4 and 12%. Thus the loss of gold 
from the prostate by this route is slower 
than that into the blood and urine. The 
data indicate that most of the uptake by 
regional lymph nodes occurs during the 
therapeutic life of the isotope. 

The percentage of the injected activity 
remaining within the prostate gland one 
hour after injection in a series of 5 dogs 
was 1-2%; in 24 hours in a series of 6 
dogs the percentage was 4-38%; and 5 days 
alter injection the percentage remaining 
was 3.2-33%. 

Histological sections of the prostate gland 
two weeks after injection demonstrated an 
exudative reaction which resembled an 
acute infective prostatitis; and two weeks 
later the injected volume was necrotic, with 
proliferating fibroblasts about the periphery. 
Eventual replacement of the necrotic tissue 
by fibrous tissue occurred but was a slow 
process. Four months after injection, nec- 
rotic tissue could still be seen in the centre 
of a ring of scar tissue. 

Necrosis in the immediate locality of the 
point of injection is not surprising in this 
instance. If one assumes a homogeneous 
initial concentration of 130 me. per c.c. of 
tissue in a volume of dimensions greater 
than the range of the 0.96 MeV beta par- 
ticles, it is possible to calculate the ab- 
sorbed dose throughout the volume. On 
this basis, the absorbed dose is calculated 
to be 8500 rads, the greatest part of which 
is delivered to the tissue in the first few 
days. Inhomogeneities such as are observed 
on the autoradiographs would produce 
local “hot-spots” of absorbed dose consider- 
ably in excess of this. 


DiscussION AND CONCLUSIONS 


If the aim is the definitive rather than 
the palliative treatment of carcinoma of the 
prostate with interstitial injections of radio- 
active gold, then it is necessary to be able 
to determine at the time of operation the 
volume and number of injections necessary 
to infiltrate the entire prostate, and to be 
able to precalculate the effective radiation 
dosage to be delivered ultimately to the 
prostate. The variation in the retention of 
Au’®* in the normal dog’s prostate by a 
ratio as large as 200:1, together with the 
unpredictable nature of the diffusion of the 
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Fig. 8.—(Magnification X< 80). 


gold, makes it unlikely that one could pre- 
determine the ultimate dosage that would 
be delivered to the entire gland in a patient 
with carcinoma. 

The experimental results in dogs have 
been corroborated by studies carried out 
on several human prostates (benign hyper- 
trophy ) infiltrated with Au'®* before opera- 
tive removal. One patient with carcinoma 
of the prostate was treated by multiple 
injections 1 cm. apart to a total activity of 
21 me. in a prostate of 30 c.c. estimated 
volume, and at autopsy six months later 
was found to have carcinoma interspersed 
throughout the prostate (Fig. 8). 

On the basis of the experimental data 
and the limited clinical observaticns, it is 
concluded that needle injection of colloid- 
al Au’®* into the prostate gland is not a 
satisfactory method for the definitive treat- 
ment of carcinoma. 


SUMMARY 


The fate and distribution of colloidal 
Au'®* injected interstitially into the prostate 
gland was studied in 72 dogs, 3 patients 
with benign hypertrophy, and one patient 
with carcinoma. 

It was found that large quantities of the 
gold escaped into the blood stream during 
the first few minutes, into the urine during 
the first few hours, and into the lymphatics 
during the first few days, leaving only a 
small fraction of the gold in the prostate: 
this fraction was found to vary by a factor 
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of 200. The volume of tissue through which 
the gold diffused was unpredictable. 

It is concluded that, as it would not be 
possible to calculate the absorbed dose or 
be assured of its even distribution, the 
method is not satisfactory for the definitive 
treatment of prostatic carcinoma. 


The authors are grateful to Miss E. Stagg for 
technical assistance in the work reported in this 


paper. 
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RESUME 


Les auteurs de cet article ont étudié la distribu- 
tion de suspensions colloidales d’or radio-actif 
(Au.198) injectées par voie rétropubienne dans le 
tissu interstitiel de Ta prostate chez 72 chiens, trois 
humains avec hypertrophie bénigne et un autre 
avec carcinome de la prostate. 

On a observé que de fortes quantités d’or 
atteignaient la circulation sanguine dés les pre- 
miéres minutes aprés l’injection, qu’on en retrouvait 
aussi une fraction considérable dans les urines 
aprés quelques heures, et dans le réseau lympha- 
tique aprés quelques jours, si bien qu iil n’en 
restait qu’un volume minime dans la prostate elle- 
méme. Les variations de ce volume observées d’un 
cas a l’autre furent de ordre de 200. II n’existe 
aucune formule pour déterminer a l’avance la 
quantité de tissu qui est imprégné par les par- 
ticules d’or. 

On peut donc conclure puisqu’il est im- 
possible de calculer la dose absorbée ni d’en 
prédire la distribution avec aucun degré d’exacti- 
tude, que ce traitement du cancer de la prostate 
nest pas satisfaisant. 


radical surgery is not acceptable or in the late 
case with obstruction, in lieu of transurethral 
resection. 


“The several competent groups now in the 
field should be encouraged to amplify their 
studies to tell us (1) whether the immediate 
painful effects can be regularly avoided, (2) 
whether transurethral resection of the prostate 
plus isotopes is statistically better for palliation 
than prostatic resection alone, and (3) 
whether antiandrogen therapy plus isotope 
injection is really more effective than antian- 
drogen therapy alone.” 
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COBALT BEAM THERAPY IN 
PRIMARY BLADDER TUMOURS: 
A FIVE-YEAR REVIEW* 


S. M. BUSBY, M.D., London, Ont. 


Ix MARCH 1952 the Cobalt-60 Beam Ther- 
apy Unit at London, Ontario, commenced 
treatment of primary bladder tumours. Five 
years have now elapsed since the initial 
patients completed their therapy, the results 
of which may now be critically reviewed. 

The patients were aged from 2% to 91 
years (average 64). The youngest, who had 
been operated on previously, had rhabdo- 
myosarcoma of the bladder; the oldest had 
a papillary bladder tumour. There were 66 
males in the series and 22 females. Symp- 
toms had been present for 1 month to 10 
years before starting cobalt therapy. There 
were 50 cases of transitional cell tumour, 
14 papillary, 12 squamous cell, 9 anaplastic, 
2 adenocarcinoma, and one case of rhab- 
domyosarcoma. 

With this new, untried quality of radia- 
tion to be evaluated, many patients with 
advanced carcinoma of the bladder were 
accepted for radical radiotherapy, as well 
as many for palliative therapy only. By 
adopting this policy, assessment of the 
effectiveness of this new irradiation method 
in otherwise hopeless cases of bladder can- 
cer may now be possible. Frequently they 
were found to have huge bladder lesions 
and thus were far from ideal candidates 
for irradiation; but they had refused or 
seemed unsuitable for further operation. 
There could be no promise that more trans- 
urethral resection and fulguration, or wide 
bladder resection, or even cystectomy with 
transplantation of the ureters could get 
beyond the tumour and cure them. True, 
they were grasping at straws in many in- 
stances, but there appeared to be nothing 
else to offer to them. Of the 88 patients 
treated, 11 received less than 3000 r; this 
dosage was considered to be too small to 
be of any significance. 

Palliative therapy (3000 r—4000 r in 3-4 
weeks).—Thirty-three patients were treated: 
of these, approximately half had reactions; 


*From the Division of Genitourinary Surgery, Uni- 
versity of Western Ontario, London, Ontario. 
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18 of them had relief of symptoms (haema- 
turia, frequency, dysuria); 6 are still alive, 
5 of them free of tumour. Irradiation was 
carried out through two parallel ports, an- 
terior and posterior, as compared to the 
four ports used in radical therapy. 

Radical therapy (5000 r—7000 r in 3-6 
weeks ).—There were 44 patients in this 
group, 22 with reactions. Symptoms were 
relieved in 22; 19 are alive, 12 free of 
tumour. 

Any patient who complained of symp- 
toms referable to the bladder was listed 
as a reactor. During the latter 214 years 
more radical radiation was given over a 
longer period, treatment being extended to 
614 weeks in some cases. 


FoLLtow-Ur Reports 


In May 1956 a questionnaire was sent 
to all the referring physicians and to the 
patients still living: 60 forms were mailed 
and 55 returned. 

(a) Physicians’ reports on patients de- 
ceased (32 cases) 

Giving their opinion on the value of 
cobalt therapy to their patients so treated, 
the physicians answered “good” in 5 cases, 
“fair” in 11, and “poor” in 16. In reply to 
the question “If faced with a similar prob- 
lem, would you recommend cobalt ther- 
apy?” 22 answered “yes” and 10 “no”. 

This group of patients did poorly after 
therapy; they were those with large in- 
operable lesions which carried a very poor 
prognosis and on whom no surgery could 
be performed with any real chance of cure. 
The important thing is that physicians 
would still have referred two-thirds of 
these “problem” cases for cobalt therapy. 

(b) Physicians’ reports on patients living 
(18 cases) 


The doctors reported on their patients’ 
condition as “good” in 15 cases and “fair” 
in 3; none was considered “poor”. Fifteen 
were reported as improved since cobalt 
therapy and three not improved; none was 
reported as worse. “If faced with a similar 
problem, would you recommend cobalt 
therapy?” was answered “yes” in 17 cases 
and “no” in one. 

These patients have done well, almost 
all showing improvement, and in only one 
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instance would the treatment have been 
changed in the light of experience. 

(c) Reports from patients living (16 
cases) 

When the patients were asked for their 
opinion on the value of cobalt therapy, 11 
replied “good” and 5 “fair”; none answered 
“poor”. Only one patient reported no im- 
provement with the therapy. When asked 
if they would accept this treatment “if 
faced with the same problem’, 14 said they 
would. 


These patients also have done well and 
only one feels that he has not improved 
since having cobalt therapy. None of the 
patients would have refused the treatment. 

One of the main concerns of many of 
the patients and their referring physicians 
was the fear of severe bladder and _ skin 
or bowel reactions, as experienced after 
previous external irradiation methods, but 
this proved groundless, as evidenced by 
the results: the favourable comments about 
the lack of these symptoms were most grati- 
fying. Few patients complained sufficiently 
fer specific medication to be necessary, 
although in those cases the daily dosage of 
irradiation was reduced immediately. Four 
or five patients had incontinence of urine 
due to severe cystitis, but three of these 
are now completely continent with excellent 
bladder capacity and are at present tumour 
free. The amazing lack of cystitis shown 
by the cystoscopic examinations made at 
completion of therapy and again at the time 
of the first recheck cystoscopy, usually 10 
to 12 weeks later, was confirmed by the 
referring physicians. 

The preliminary report of cobalt bomb 
therapy in bladder tumours, published in 
December 1955,’ included three groups of 
patients:—(1) those who did badly, pos- 
sibly in part as a result of their therapy; 
(2) those to whom the therapy should have 
been of value, and proved to be so; and (3) 
those who benefited surprisingly well. 


Group | (poor results ) 


There were only 4 patients in this group 
out of the initial 58 patients who received 
therapy, and of the 30 patients treated sub- 
sequently only one more came within this 


classification. This was a _ middle-aged 
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woman in poor general nutrition whose 
blood studies could not be maintained satis- 
factorily and who, at completion of therapy 
of nearly 6500 r, was found to have a 
necrotizing cystitis. The autopsy report 
failed to show any viable tumour within 
the bladder wall. She did not complain to 
anyone when seen daily for treatments and 
it was only from her son, terminally, that 
the whole picture of her frequency and 
dysuria was obtained. 

In the latter years, as more cobalt units 
became available, there was less pressure 
applied for treatment of some of those not 
suited for this therapy and the Clinic staff 
was better able to select those for treat- 
ment. 


Group 2 (suitable for treatment) 


Tumours of high grades of malignancy 
have been readily destroyed by irradiation 
therapy. 


Case 1.—Mr. M.M.; November 1952, 5000 
r in 3 weeks. This is the only patient of the 
1952 group still alive and tumour free. Patho- 
logical report: transitional cell Grade III 
tumour. 


Case 2.—Mrs. M.A.; January 1953, 5500 
r in 3 weeks. This patient is actively teach- 
ing school and has no bladder difficulties. 
Recent cystoscopic examination reveals a 
normal bladder except for the white scarred 
tumour site. Pathological report: anaplastic 
Grade IV tumour. 


Case 3.—Mr. F.C.; December 1953, 4420 r 
in 5 weeks. This patient had a severe bladder 
reaction, became jaundiced, and had a_ non- 
protein nitrogen level of over 100 mg. %, and 
almost died. A recent report from him states 
that he is feeling well and has no_ bladder 
distress whatsoever. His physician states thiit 
the bladder is clear on cystoscopy. Pathological 
report: transitional cell Grade III tumour. 


Multiple bladder tumours also have becii 
controlled with irradiation therapy. 


Case 1.—Mr. W.M.; February 1953, 5500 
r in 4 weeks. Now, tour years since therapy, 
this patient’s bladder is clear on cystoscopy. 
Pathological report: multiple transitional ccll 
tumours. 


Case 2.—Mr. J.D.; October 1952, 3102 r in 
3 weeks. This patient has been asymptomatic 
since his initial therapy; but on cystoscopy in 
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March 1957 was found to have a small re- 
currence of tumour growth. This was immedi- 
ately resected transurethrally. Pathological 
report: transitional cell Grade I tumour. 


Case 3.—Mr. M.S., March 1954, 6325 r in 6 
weeks. This patient had had multiple tumours 
fulgurated for a year before starting cobalt 
therapy, at which time some tumours were 
present, not cauterized, and some only super- 
ficially fulgurated. His bladder is now entirely 
clear of tumour. Pathological report: trans- 
itional cell Grade III tumours. 


CaseE 4.—This patient, whose history of 
bladder tumour is the longest known, first 
underwent treatment for bladder tumour in 
June 1946 when he was 56 years old. On that 
occasion he had a transurethral resection with 
fulguration of a large papillary growth. He 
was then asymptomatic for two years, during 
which time he had regular cystoscopic exam- 
inations. In December 1951 he had hematuria 
on one occasion; on cystoscopy on January 6, 
1952, two recurrent papillary tumours were 
found, and these were resected with deep 
fulguration of the bases. In September 1952 
it was necessary to do a wide segmental blad- 
der resection into the vesical neck. His bladder 
then appeared clear until December 1955, 
when a small area of recurrence was found in 
the scar. Further surgery was not advised and 
he received cobalt therapy in January 1956 
(6000 r in 3% weeks). This treatment caused 
a very mild bladder reaction, but subsequently 
he was so much improved that he could sit in 
a boat and indulge his hobby of fishing, for 
the first time for many years. 


Group 3 (“surprising” results ) 


Case 1.—Mr. H.G.; January 1954, 3450 r 
in 3% weeks. This patient had hematuria and 
some dysuria in September 1952, when tran- 
surethral resection of a trigonal tumour was 
performed. Pathological report: transitional 
cell Grade III tumour. Intravenous pyelograms 
were normal. Repeated cystoscopy with fulgur- 
ation of new growths during the subsequent 
1% years failed to control the tumour spread, 
and intravenous pyelography in January 1954 
showed a left hydro-ureter with non-visualiza- 
tion of the right kidney. He received cobalt 
“bomb” therapy in January 1954 and devel- 
oped some troublesome urinary incontinence, 
but by August 1954 was asymptomatic and 
since that time has remained well. Regular 
cystoscopic follow-ups are negative. This man 
has truly had a remarkable “cure” of his 
apparently quite hopeless lesion. 
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Case 2.—Mr. F.B.; January 1956, 7650 r 
in 4 weeks. This patient gave a history of 
hematuria since November 1955 but was not 
cystoscoped until later and refused any type 
of surgical treatment. A large polypoid tumour 
near the right ureteral orifice was biopsied but 
not cauterized; pathological report: transitional 
papillary tumour. There was very little reaction 
at the time of therapy, and regular cystoscopic 
examinations have shown the tumour to have 
shrivelled up gradually, leaving a small slough- 
ing crater. In October 1956 biopsy revealed no 
viable tumour cells. He has no urinary com- 
plaints and is actively employed. 


Case 3.—Mr. H.C.; June 1956, 7000 r in 
4% weeks. This 86-year old patient was in 
excellent health until June 1955, when he 
noted a few days of frequency of micturition. 
This cleared entirely, and he was quite well 
until June 11, 1956, when he passed a piece 
of tissue in his urine. This was examined im- 
mediately; pathological report: transitional cell 
tumour. Cystoscopy revealed a sloughing patch 
on the right lateral wall and two granular, 
raised areas posteriorly. He was given cobalt 
therapy in June 1956, with very little bladder 
reaction or proctitis. He has remained fit and 
works actively each day. Cystoscopically his 
bladder is clear of any suggestion of tumour. 


PATIENTS TREATED WITH CoBALT®® 


March 1957 
Patients Patients 
alive tumour free 


12 2 
19 4 
otter 20 6 
1955 a 22 6 
1956 (Jan.-June). 15 7 
patients alive tumour free 
RORAR «cco 88 25 17 


Number of 
patients 
treated 


CONCLUSIONS 


1. It is evident that there are and will be 
long term survivors 2fter the use of cobalt*® 
in primary bladder tumours. (In this series 
of 88 cases, 25 are alive, 17 tumour free— 
5 of them in the 1952-53 groups. ) 

2. High-dosage tumour irradiation, 5000 r 
—7650 r, has been used with very little 
serious reaction (19 of the 44 patients who 
had radical therapy are alive). 

3. The therapy period should be ex- 
tended over a four- to six-week period. 

4. Patients with large ulcero-infiltrating 
tumours have not done as well as those 
with papillary types; results in cases of 
multiple papillary lesions were very good. 





CANADIAN JOURNAL OF SURGERY 


All communications concerning this journal 
should be marked “Canadian Journal — of 
Surgery” and addressed to the Editor, C.M.A. 
Publications, at C.M.A. House, 150 St. George 
St., Toronto 5, 

Subscription to the Journal is $10 per year 
(one volume, four issues). 


INSTRUCTIONS TO CONTRIBUTORS 
Manuscripts 

Manuscripts of original articles, case re- 
ports, and other contributions should be 
forwarded with a covering letter request- 
ing consideration for publication in the 
Canadian Journal of Surgery. Acceptance 
is subject to the understanding that they 
are submitted solely to this Journal, and 
will not be reprinted without the consent 
of the author and the publishers. Accept- 
ance or rejection of contributions will be 
determined by the Editorial Board. As 
space is available, a limited number of 
case reports will be published. Articles 
should be typed on one side only of un- 
ruled paper, double-spaced, and with wide 
margins. Carbon copies cannot be accepted. 


The author should always retain a carbon 
copy of material submitted. Every article 


should contain a summary of the con- 
tents. The Concise Oxford Dictionary will 
be followed for spelling. Dorland’s Ameri- 
can Medical Dictionary will be followed 
for scientific terminology. The Editorial 
Board reserves the right to make the usual 
editorial changes in manuscripts, includ- 
ing such changes as are necessary to en- 
sure correctness of grammar and spelling, 
clarification of obscurities or conformity 
with the style of the Canadian Journal of 
Surgery. In no case will major changes be 
made without prior consultation with the 
author. Authors will receive galley proofs 
of articles before publication, and are asked 
to confine alterations of such proofs to a 
minimum. 


Reprints 

Reprints may be ordered on a form which 
will be supplied with galley proofs. It is 
important to order these before publication 
of the article, otherwise an extra charge 
for additional type-setting will be made. 


References 


References should be referred to by 
numerals in the text and should be set 


out in accordance with the Cumulative 
Index Medicus abbreviation of journal 
name and general style. They should in- 
clude in order: the author's name and 
initials in capitals; title of the article; 
abbreviated journal name; volume number, 
page number and year. References to 
books should include in order: author's 
name; title of book; title of publishing 
house; city of publication; number of 
edition (e.g., 2nd ed.); year of publica- 
tion. 


Illustrations 


A reasonable number of black-and-white 
illustrations will be reproduced free with 
the articles. Colour work can be published 
only at the author’s expense. Photographs 
should be glossy prints, unmounted and 
untrimmed, preferably not larger than 10” 
x 8”. Prints of radiographs are required 
and not the originals. The magnification of 
photomicrographs must always be given. 
Photographs must not be written on or 
typed on. An identifying legend may be 
attached to the back. Patients must not be 
recognizable in illustrations, unless the 
written consent of the subject for publica- 
tion has been obtained. Graphs and dia- 
grams should be drawn in India ink on 
suitable white paper. Lettering should be 
sufficiently large that after reduction to 
fit the size of the Journal page it can still 
be read. Legends to all illustrations should 
be typed separately from the text of the 
article, and submitted on a separate sheet 
of paper. Illustrations should not be rolled 
or folded. 


Language 


It should be clearly understood that con-~ 
tributors are at full liberty to submit 
articles in either English or French, as they 
please. Acceptance will be quite independ- 
ent of the language of submission. If the 
contributor wishes, he may submit an in- 
formative summary of not more than 300 
words in the language other than that in 
which he has submitted the article. For 
example, an article in English must carry 
an English summary and may, if the author 
wishes, carry a more detailed summary in 
French. 
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5. The presence of a urinary tract infec- 
tion and its persistence despite the use of 
appropriate antibiotics as indicated on cul- 
ture has been a serious problem in those 
cases listed as reactors. 

6. Cobalt®® therapy in primary bladder 
tumours may be a suitable alternative to 
cystectomy, as will be seen by the survival 
rates of each method. 

7. Open operation on those patients who 
hive received therapy is not complicated 
in any way by this previous treatment. 
Those who have had recent cystotomy and 
fulguration or segmental bladder resec- 
tions should not start cobalt therapy until 
three or four weeks later. 

REFERENCE 
!, Busspy, S. M.: The cobalt bomb in the treat- 


ment of bladder tumours; a_ preliminary 
report, Canad. M. A. J., 73: 872, 1955. 


COBALT®* THERAPY*® 


“The trends already observed indicate that 
the main advantage of Cobalt®® radiation, 
utilized for teletherapy purposes, lies in the 
treatment of deep-seated lesions which could 
hardly ever be treated adequately with con- 
ventional X-ray therapy. Such advantage is 
not related to any special virtue of Cobalt®® 
radiation. It is directly related to the greater 
penetrating power and the scattering in a 
forward direction of Cobalt®® radiation, which 
are physical properties common to any high 
energy beam of _ radiation of identical 
quality... . 

“It is too soon to determine as yet to what 
extent the apparent physical and_radiobio- 
logical advantages, to be derived from the 
high energy Cobalt®® sources, might improve 
results in the treatment of neoplastic diseases 
over those already obtained with conventional 
x-radiation in the 0.2 to 0.3 Mev. range. Time 
might tell, but not necessarily so. Such com- 
parison will prove to be extremely difficult, 
even if series of comparable and _ identical 
cases could be treated alternately with 
Cobalt® or with 200-300 Kv radiation, strictly 
without selection. 

“If this accepted concept is true, that the 
same dose of ionizing radiation should pro- 
duce the same biological effects, irrelevant 
of the quality of the beam, we doubt very 
much that significant differences may be 


*Bouchard, J.: Editorial, J. Canad. A. Radiol., 


8: June, 1957. 


BLADDER TUMOURS 


RESUME 


Il est maintenant établi que lon peut s’attendre 
a de longues survies dans les tumeurs de la 
vessie traitées au Cobalt*®. Dans cette série de 88 
cas, 25 sont encore en vie, 17 ne montrent aucun 
signe de tumeur et cing de ces derniers furent 
traités en 1952 et 1953. La thérapie a dose tu- 
morale de 5,000 a 7,650 r a produit trés peu 
d’effets secondaires. Le traitement doit s’échelon- 
ner sur une période de quatre a six semaines. Les 
malades porteurs de lésions envahissantes et ulcé- 
reuses n’ont pas obtenu d’aussi bons resultats que 
ceux qui présentaient des lésions du type papillaire. 
Celles-ci ont trés bien répondu 4a la thérapie. Chez 
ceux qui ont présenté des incidents au traitement, 
la persistance d’infections urinaires en dépit de 
Yemploi d’antibiotiques appropriés fut sans doute 
la plus grande difficulté a surmonter. La curie- 
thérapie au Cobalt®® dans les tumeurs de la 
vessie peut devenir un jour lalternative de la 
cystectomie. L’irradiation ne complique en rien 
quelque intervention chirurgicale ultérieure. On ne 
doit pas cependant commencer la thérapie au 
Cobalt moins de 3 a 4 semaines aprés cystotomie 
et fulguration de la vessie ou résection segmen- 
taire. 


observed in favour of Cobalt®® over 200-300 
Kv radiation. From crude clinical observation 
it seems to us that doses of Cobalt®® radia- 
tion 15 to 20% greater would be required to 
induce the same biological effects as we have 
been accustomed to observe with conventional 
x-radiation. 

“We would like to suggest that one way, 
perhaps, of improving the results in the treat- 
ment of neoplastic diseases with Cobalt*° 
radiation beam might be to deliver consider- 
ably larger doses than it has been possible 
to deliver in general with conventional x-radia- 
tion. This might apply particularly to tumours 
which have shown a certain degree of radio- 
sensitivity but yet have presented little evid- 
ence of high radiocurability. 

“An impulse was unquestionably given by 
the development of the first Cobalt®® beam 
therapy units. The utilization of sealed radio- 
active sources of high energy and high intensity 
in compact sources is increasing in importance 
in the field of external radiation beam therapy. 
The radiation therapist must learn to use his 
new tools to the best advantage of his patients. 
These new tools might influence to some 
extent the results of radiation therapy in the 
treatment of neoplastic diseases. Further im- 
provement will largely depend upon the skill 
of the radiation therapist, as a clinician, to 
assess each case properly. It will depend also 
upon his ability to correlate the biological 
effects to be anticipated with the physical 
characteristics of the most suitable source of 
radiation to be selected for each patient to be 
treated.” 
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BOOK REVIEWS 


SURGERY—PRINCIPLES AND PRACTICE. 
Edited by J. Garrott Allen, University of 
Chicago; Henry N. Harkins and Carl A. 
Moyer, Washington University School of 
Medicine, St. Louis, Mo.; and Jonathan E. 
Rhoads, University of Pennsylvania School 
of Medicine, Philadelphia, Pa. 1495 pp. 
Illust. J. B. Lippincott Company, Phila- 
delphia and Montreal, 1957. $16.00. 


With the increasing awareness of the appli- 
cation of physiological principles to the prac- 
tice of surgery, it is most important to cover 
these principles thoroughly in any modern 
textbook of surgery. This the authors have 
accomplished in this new textbook. Their dis- 
cussions of infections, fluid and electrolytes, 
and isotope techniques are as complete as pos- 
sible in the light of the present-day rapid 
changes in our knowledge. 


This completeness of coverage is continued 
throughout the text. The whole field of surgery 
is covered adequately, with chapters on the 
specialties, such as plastic surgery, gynecol- 
ogy, urology, orthopedics, and neurosurgery 
which are short but otherwise very satisfac- 
tory. The text is readable and the illustrations 
are clear and moderately frequent. 


This textbook on surgery is a welcome addi- 


tion to our surgical library and will be particu- 
larly useful to medical students and interns. 


LEHRBUCH DER CHIRURGIE (Textbook of 
Surgery). Edited by H. Hellner, University 
Surgical Clinic, Gottingen; R. Nissen, Uni- 
versity Surgical Clinic, Basle; and K. Voss- 
schulte, University Surgical Clinic, Giessen. 
1059 pp. Illust. Georg Thieme Verlag, 
Stuttgart; Intercontinental Medical Book 
Corporation, New York, 1957. $20.00. 


A co-operative effort by surgeons from 19 
centres in Switzerland and West Germany 
produced this textbook for students and 
general practitioners within a year. The result 
is a fairly traditional text with stress on physio- 
logical-pathological principles, clinical features 
and indications for treatment. Operations are 
described in very general terms—in fact, the 
technique of appendectomy is not described 
at all—and there is a tendency to surgical 
dogmatism. For example, only one method 
of treatment for shoulder dislocation is given, 
without critical discussion of alternatives. 
Neurosurgery gets an unusually detailed 
description and thoracic surgery is well 
covered. The chapter on cardiac surgery is 
also highly readable, and indicates the import- 
ance of the Anglo-Saxon contribution. Gyne- 
cology, ophthalmology and otolaryngology are 
not represented. History of surgery receives 
adequate attention and there is a fairly good 
bibliography. 


Vol. | 


YOU AND YOUR OPERATION. Benjamin 
R. Reiter, Connecticut. 150 pp. Illust. The 
Macmillan Company New York; Brett-Mac- 
millan Ltd., Toronto, 1957. $3.50. 


The author of this book sets out to satisfy the 
curiosity of patients with regard to operations, 
and in that way to help to overcome the very 
common fear that patients have. 


A brief history of surgery is the first chapter 
in the book, and then he goes on to explain 
various reasons for operating, the preoperative 
preparations necessary, various types of anes- 
thetics, and then the fundamental principles 
in the operating room and postoperative care, 

He enlarges to some extent on some special 
procedures and discusses more fully some 
common conditions and _ five _ particularly 
dreaded types of operations. 

On the whole the book is well done and the 
reviewer feels that it might be used very 
readily by the surgeon in encouraging his more 
intelligent patients. It is written in terms that 
can be easily understood by the laity and can 
be recommended to the profession as a definite 
attempt to improve public relations with 
patients. 


THE METABOLIC RESPONSE TO NEO.- 
NATAL SURGERY. P. P. Rickham, Con- 
sultant Paediatric Surgeon, Royal Liverpool 
Children’s Hospital and Alder Hey Chil- 
dren’s Hospital, Liverpool, England. 93 pp. 
Illust. Harvard University Press, Cambridge, 
Mass.; S. J. Reginald Saunders and Co. Ltd., 
Toronto, 1957. $5.50. 


In the past, the preoperative and postoperative 
treatment of newborn infants has been based 
rather on clinical experience than on scientific 
knowledge. In this book, the author describes 
research undertaken to put such treatment on 
a scientific basis by investigating the metabolic 
changes in newborn infants submitted to 
operation. Research was carried out in detail 
on nine newborn infants admitted to the Neo- 
natal Surgical Unit of Alder Hey Children’s 
Hospital, Liverpool, England. In addition to 
these investigations in depth, the author has 
made clinical studies on over 300 newborn 
infants suffering from urgent surgical condi- 
tions. 

In the author’s experience, there is a dif- 
ference between the response of neonates to 
surgery and that of adults and older children. 
The physiological disturbances occurring in 
the former are less acute and less dangerous 
than those in older persons. The author notes 
that because of the technical difficulties which 
have to be overcome and because the chemical 
analyses involved are time-consuming, a care- 
ful study of nine cases over a period of nearly 
three years represents a vast amount of work 
(3500 chemical analyses). Hence the report! 


(Continued on page 76) 
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cannot deal with statistically significant figures 
but only with trends. Premature infants were 
not included in the study, so as not to increase 
the operative risk in these cases. Balance 
studies carried out included analyses of water, 
nitrogen, chloride, sodium and potassium levels 
as well as calorie intake. Technique and re- 
sults of the investigation are described in 
detail, the most remarkable result being the 
finding that infants operated upon shortly 
after birth do not lose an excessive amount 
of potassium, in contrast to the behaviour of 
adults. This ability to maintain a normal ratio 
of potassium to nitrogen in the blood after 
operation does not last for long after birth, as 
shown by the reactions in two infants over 
three weeks old, which followed the adult 
pattern. Other quantitative and qualitative 
differences between responses to surgery in 
newborns and adults are outlined. 

In the final chapter the author considers 
the practical applications of his findings and 
notes that at Alder Hey, as a result of the pre- 
operative and postoperative regimen estab- 
lished in accordance with the findings of the 
study, the mortality for major surgical pro- 
cedures on neonates fell from 76% in 1949 to 
25% in 1952 and is still falling. Finally, he 
emphasizes that this is only an interim report, 
and that further studies will almost certainly 
lead to alteration of some of the views ex- 
pressed. 


and 
RODNEY SMITH, M.S., F.R.C.S. 





Every surgeon, whether specialist, general surgeon, one working for his fellowship, the teacher 
demonstrating surgery to students, or the student himself, will welcome this Work for its immense 
practical value. A surgeon faced with a particular operation for the first time, or performing one 
which he has not done for some time, will quickly and easily be able to see the individual steps to 
be taken or to refresh his memory. The physician and general practitioner also will find it specially 
useful as a guide to consult when, as physician, it is necessary to decide whether a particular 
operation is indicated, and even more important to them, the pre-operative and post-operative 
steps to be considered in many cases. For doctors stationed far from a hospital, too high a value 
cannot be placed on OPERATIVE SURGERY. 


Price $19.50 per vol. for vols. 1 - 8 and $7.00 for Index 
Write for full, illustrated brochure to: 


BUTTERWORTH & CO. (CANADA) LIMITED 


1367 Danforth Avenue Toronto 6, Ontario 
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in some cases reviews will also be made 
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Surgery—Principles and Practice. Edited by 
J. Garrott Allen, University of Chicago; Henry 
N. Harkins and Carl A. Moyer, University of 
Washington School of Medicine, St. Louis, Mo.; 
and Jonathan E. Rhoads, University of Pennsyl- 
vania School of Medicine and Graduate School of 
Medicine, Philadelphia, Pa. 1495 pp. Illust. J. B. 
Lippincott Company, Philadelphia and Montreal, 
1957. $16.00. (Reviewed in this issue.) 


The Metabolic Response to Neonatal Surgery. 
I. P. Rickham, Consultant Pediatric Surgeon, 
Royal Liverpool Children’s Hospital and Alder 
Hey Children’s Hospital, Liverpool, England. 93 
pp. Illust. Harvard University Press, Cambridge, 
Mass.; S. J. Reginald Saunders and Co. Ltd., 
‘oronto, 1957. $5.50. (Reviewed in this issue.) 


You and Your Operation. Benjamin R. Reiter, 
Connecticut, 150 pp. Illust. The Macmillan Com- 
pany, New York; Brett-Macmillan Ltd., Toronto, 
1957. $3.50, (Reviewed in this issue.) 


Gynecologic Surgery and Urology. Thomas 
L. Ball, Assistant Professor of Clinical Obstetrics 
and Gynecology, Cornell University Medical Col- 
lege; Miccheahen by Daisy Stilwell. 547 pp. Illust. 
The C, V. hueby Company, St. Louis, Mo.; 
McAinsh & Co. Ltd., Toronto, 1957, $20.00, 


Fundamentals of General Surgery. John Armes 
Gius, Professor of Surgery, College of Medicine, 
State University of Iowa. 720 pp. Illust. The Year 
Book Publishers, Inc., Chicago; Burns & Mac- 
Eachern, Toronto, 1957, $12.50. 


Clinical Orthopzdics, Number 9. Anthony F. 
DePalma, Philadelphia, Editor-in-Chief, 353 pp. 
Illust. J. B. Lippincott Company, Philadelphia and 
Montreal, 1957. $7.50. 
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Frederick Lee Liebolt, Associate Professor of 
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School of Medicine, San Francisco. 328 pp. Illust. 
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Clinical Professor of Ophthalmology, New York 
University School of Medicine, and Herbert M. 
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LUNG ABSCESS 


ORIGINAL ARTICLES 


LUNG ABSCESS* 


JAMES A. KEY, M.D., Ch.B.(Edin.), F.R.C.S.(Eng.)+ and 
HUGH A. RICHMOND, M.D.(Tor.),t Toronto 


' NTRODUCTION 


This article is written in two parts. The 
first is a review of 135 cases of lung abscess 
treated in the Toronto General Hospital 
during the years 1943-1954. 

In the second part the results of this 
review are compared and contrasted with 
those of two similar series published from 
the same hospital by Warner! and Janes,” 
for the years 1926-1936 and 1933-1940 
respectively. 

In the concluding section an attempt is 
made in the form of a questionnaire to 
evaluate our present methods of treatment 
and to suggest possible future trends. 


PART I 
A REVIEW OF THE 12 Years 1943-1954 


This includes 135 cases of acute and 
chronic lung abscess in patients admitted 
to the public wards of the Toronto General 
Hospital. Abscesses secondary to tumour, 
mycotic infections, and bronchiectasis, with 
focal abscess formation, have been ex- 
cluded, as have also cases of Friedlinder’s 
infection and multiple embolic staphylococ- 
cal abscesses. 


ETIOLOGY 


The various etiological factors of abscess 
formation are listed in Table I. 


TABLE I.—Etto.tocicat Factors or ABSCESS 
FORMATION IN 135 CASES 


Aspiration 
Undetermined (idiopathic) 
Pneumonic.... 

Embolie 


*From the Department of Surgery, University of 
Toronto. 
tStaff Surgeon, Toronto General Hospital. 


Research Fellow, Department of Surgery, Univer- 
sity of Toronto. 


ASPIRATION 

Aspiration caused abscess formation in 
38% of the patients in this series. This 
group includes those cases in which there 
was very substantial evidence of septic 
material having been aspirated into the 
bronchi. Such abscesses were commonest 
following operations on the upper respira- 
tory tract, and after childbirth. Rarely there 
was a history of aspiration of a foreign 
substance unrelated to any operation. In 
this regard, disease of the teeth, gingiva 
and sinuses was found to be a common 
accompaniment to lung abscess. Probably 
more of the abscesses were due to aspira- 
tion, but in many cases the history of 
onset was so vague that accurate etiologi- 
cal definition was well-nigh impossible. 


UNDETERMINED 


This was the second largest group. We 
feel that “undetermined” is a more appro- 
priate classification than the more com- 
monly used “idiopathic”, as a definite 
etiology might have been established in 
many of these cases had a more careful 
history been available. In some of them the 
incidence of chronic oral and sinus infec- 
tion was high and it is probable that this 
not infrequently resulted in septic material 
being aspirated into the bronchial tree. 
Such evidence was only circumstantial, 
and unless the history of aspiration was 
strong these cases were placed in the “un- 
determined” group. Being a repository for 
these doubtful cases, this group probably 
assumes greater significance than it merits. 


PNEUMONIC 


Before accepting primary pneumonia as 
the cause of lung abscess a definite history 
in keeping with this was deemed neces- 
sary: 22% of our cases fulfilled this criter- 
ion. Pneumonia, at one time considered to 
be the commonest cause of lung abscess, is 
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probably less important as an etiological 
factor than was thought heretofore. 


VASCULAR EMBOLISM 


In the fourth and least common group, 
vascular embolism was the most likely 
factor in the production of a lung abscess: 
4% of such cases fell within this category. 


AGE- AND SEX-INCIDENCE 


Since the advent of broad spectrum anti- 
biotics, the incidence of lung abscess has 
fallen by one-third over the past 12 years. 
Between 1943 and 1948 one patient with 
lung abscess per 2000 general admissions 
was admitted to the Toronto General Hos- 
pital, as compared to one per 3000 admis- 
sions between 1949 and 1954. 


TABLE II.—Sex Distrrisution 


The age distribution of the 135 cases is 


shown in Fig. 1. Almost half the cases 
occurred in patients 30-50 years old. Lung 
abscesses were twice as common in men 
as in women in our series. 


number of cases 


lie 


LLLLL Z77Z 
11-20 21-30 340 41-50 51-60 61-70 over 
years of age 70 


Fig. 1.—Age distribution (135 cases). 


BACTERIOLOGY 


The variety of sources of culture material 
and the diversity of bacteria cultured from 
our cases admit to a few observations only. 
The response to medical treatment did not 
appear to be influenced by the type of 
organism present, provided the latter was 
sensitive to one of the antibiotic or chemo- 
therapeutic drugs. Undoubtedly, identifi- 
cation and antibiotic sensitivity of the 
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Right - 79 Left - 43 


More than one lobe - 13 
Fig. 2.—Location of lung abscess (135 cases), 


organism are important measures in treat- 
ment, but the length of time the abscess 
has been present is just as important. 
During the first few weeks antibiotics 
effected cure in approximately 70% of 
cases. But, after this time, the cure rate 
declined rapidly to disappointing levels, 
although the organism remained suscept- 
ible. 

Only one case of pneumococcal lung 
abscess (following pneumococcal pnev- 
monia) occurred in our series; this patient 
had a severe septicemia at the time of 
admission. 

Pre-admission antibiotics, secondary con- 
tamination of an established abscess cavity. 
and contamination of sputum and broncho- 
scopic cultures by oral bacilli all made 
bacteriological diagnosis difficult. 


LocaATION 


The number within each lobe of Fig. 2 
represents the site incidence in this series. 
The right upper lobe was the most com- 
monly affected, and the upper lobes were 
the site of an abscess almost twice as 
often as the lower lobes. 


SYMPTOMATOLOGY 


One of the most striking features about 
the clinical picture of many of our cases 
was the vague and insidious onset of the 
disease. A general feeling of malaise often 
preceded the pleuritic pain and cough; 
eventually, purulent sputum was produced 
in small amounts for some time. The num- 
ber of patients who suddenly raised large 
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quantities of foul putrid sputum was few, 
and the patient who was aware of offensive 
breath was rare. Slight hemoptysis occurred 
in 50% of cases, but massive bleeding was 
met with in only 6%. 


DIAGNOSIS 


It is fair to say that the diagnosis of lung 
abscess was made in many of the cases 
reviewed because of an awareness of the 
possible presence of the condition in pa- 
tients with cough and purulent sputum. 
Radiological examination of the chest was 
of the utmost importance, not only in the 
diagnosis but also in the treatment, pro- 
gress and follow-up of the cases reviewed. 
jronchography was often of great value, 
especially in demonstrating residual] ab- 
scesses which were clinically “cured”. Bron- 
choscopy was done on most patients, 
especially when a tumour or foreign body 
was suspected. 


It is probable that the insidious onset 
and the successful but temporary relief of 
svmptoms by inadequate antibiotic therapy 
resulted in delay in diagnosis in a con- 
siderable number of cases. Such delay un- 
doubtedly frittered away that precious 
time when conservative measures have 
their greatest likelihood of success. 


RESULTS AND DISCUSSION 


The over-all policy in the treatment of 
lung abscess in the Toronto General Hos- 
pital has been expectant medical treat- 
ment initially, supplemented by surgical 
operation when such treatment failed, In 
the cases under review, medical treatment 
consisted essentially in the use of broad 
spectrum antibiotics together with postural 
drainage. Repeated bronchoscopic suction 
was not used as a therapeutic measure. The 
clinical and radiological course of the dis- 
ease was carefully observed and a close 
liaison maintained between physician and 
surgeon. 

The results of combined medical and 
surgical therapy are given in Table III: 
61% of patients were cured and 21% died. 

Table IV shows that of 59 patients who 
received medical treatment alone, only 
48% were cured and 22% died. Our medi- 
cal colleagues were rather shocked at this 
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TABLE III. 
AND SURGICAL 


-RESULTS OF COMBINED MEpICAL 
TuHerary or LuNG ABSCESS IN 


135 Cases (1943-1954) 


Cured...... ae 
Improved......... 
Unimproved. 


Died. .. 


dismal picture and felt that the figures 
were not in accord with present-day 
results of medical therapy. As the advent 
of penicillin and the broad spectrum an- 
tibiotics seemed to have altered the pic- 
ture so markedly, it was decided to com- 
pare the results of medical therapy before 
and after the introduction of these drugs. 
Two six-year periods were chosen there- 
fore, 1943-1948 (the pre-antibiotic era). 
and 1949-1954 (the post-antibiotic era). 


TABLE IV.—Resutts or Mepicau 
OnLy IN 59 Cases (1943-1954) 


Cured... 48% 
Improved seer eeanie ane 
Unimproved. ......2.2..4.58 oer | ae 
Died... . 22° 


‘THERAPY 


Table V shows a dramatic improvement 
in the results of medical therapy alone in 
recent years. The cure-rate was almost 
doubled, from 32% to 61%. 

Coincident with this, the number of 
cases requiring definitive surgical treatment 
in 1943-1948 totalled 67% of all cases, as 
compared with 46% of all cases treated in 
1949-1954. It is obvious however that sur- 
gery still plays a very important part in 
the treatment of lung abscess. 


TABLE V.—Resv ts or Mepicat THERAPY ONLY 


1943-1948 1949-1954 

(28 cases) (31 cases 
Cured........ 32% 61%, 
Improved 22% 26%, 
Unimproved..... % 3% 
Died.... 357 10% 


Surgical treatment consisted of rib resec- 
tion with drainage, or lung_ resection 
(lobectomy or pneumonectomy). Opera- 
tion was carried out on 84 patients. The 
results of treatment are shown in Table VI. 

It is obvious that rib resection and drain- 
age (though life-saving at times) has given 
relatively poor results, with a cure-rate of 
only 49%. Furthermore, morbidity was 
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TABLE VI.—SuraicaL THERAPY 


Pneumonectomy 
or Lobectomy 
(43 cases) 

81% 

5% 

0% 
14% 


Rib Resection 
and Drainage 
(41 cases) 


Improved 
Unimproved.... 
NOR 6554 sce 


twice as great as after lung resection, and 
20% of patients whose abscesses were 
drained required such a resection later for 
bronchiectasis or a persisting abscess. If 
the results of surgical treatment in the two 
six-year periods, 1943-1948 and 1949-1954, 
are compared, the most striking fact to 
emerge is that 38% underwent drainage 
in the first period as compared with only 
14% in the more recent period. The per- 
centage of patients undergoing resection 
was approximately the same in each period. 
The marked reduction in the number of 
drainages carried out in recent years is 
due to the improvement in medical therapy 
and to the growing conviction among sur- 
geons that the results of rib resection and 
drainage as a curative procedure leave 
much to be desired. 

The present place of drainage in the 
treatment of lung abscess will be discussed 
in our final questionnaire. 

Five patients died after resection of the 
lung: two died of pulmonary embolism; 
one patient went into cardiac arrest, an- 
other developed atelectasis of the opposite 
lung, and the fifth died of massive bleeding 
from the stump of the pulmonary artery. 


TABLE VII.—Resvtts or ComBinep MeEpIcaL 
AND SurRGICAL THERAPY 


1943-1948 
(86 cases) 


52% 


1949-1954 
(57 cases) 
67% 
18% 
3% 
12% 


OR sities cS bccn dae gnaes 
Improved 
Unimproved 


RESULTS OF PRESENT-DAY TREATMENT 


Table VII gives the results of combined 
medical and surgical therapy during the 
two six-year periods. The results obtained 
in the latter 6 years show a cure-rate of 
67%, and improvement in a further 18%. 


On our present combined medical and 
surgical regimen therefore, 85% of patients 
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admitted with acute lung abscess were 
cured or markedly improved. There seems 
no reason to doubt that these results will 
be further improved in the years which ‘ie 
ahead, 


PART II 
A REVIEW OF THE 29 Years, 1926-1934 


In the first part of this article, 135 cases 
of lung abscess treated in the Toronto 
General Hospital during 1943-1954 have 
been reviewed. An attempt will now be 
made to compare and contrast this recent 
review with two previous reviews from the 
same hospital by Warner’ and Janes.* 


INCIDENCE 


As will be seen from Table VIII, the 
number of cases reported in each series is 
approximately the same. Furthermore, as a 
percentage of total hospital admissions, it 
will be noted that the incidence of lung 
abscess has decreased: it is now a relatively 
uncommon disease. 


TABLE VIII. 


%, of total 
hospital 
admissions 


No. of 
patients 


(Warner) : 
1926-1936 98 
(Janes): 
1933-1940 
Series III (Key & 
Richmond): 
1943-1954 


Series I 
0.06% 
Series II 
0.07% 


0.03% 


ETIOLOGY 


Table IX shows the distribution of the 
four main etiological factors in each group 
of cases. The method of determining the 
various etiological factors has been dis- 
cussed in the preceding review, and a 
comparison of the three series suggests that 
the aspiration of septic material into the 
bronchi is the commonest cause of lung 
abscess. 


TABLE IX. 

Series I Series II Series 1/1 
30% 30% 38% 
33% 22% 36% 

35% 


19% 
7% 10% 


Aspiration 
Idiopathic. ..... 
Pneumonic...... 
Embolic 
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AGE, SEX AND LOCATION 


Over the whole 29-year period under 
review, half of the patients were between 
the ages of 30 and 50 years and the disease 
was twice as common in males as in 
females. In all three series there was a 
consistently higher incidence of the disease 
in the right lung than the left. In the two 
more recent series, the right upper lobe 
was the commonest site for development of 
the abscess. Brock* has explained the high 
incidence of the disease in this site on the 
suggested relationship of posture and the 
inhalation of septic material into the 
bronchi. 


SYMPTOMATOLOGY 


This has altered so much in recent years 
that it might weli be asked whether the 
patient with a lung abscess as seen now- 
adays is suffering from the same disease as 
did his unfortunate predecessor of 30 years 
ago. In reviewing the case histories of 
patients with lung abscess 20 years ago, it 
is apparent that many were admitted with 


high fever and marked toxicity in the acute 
fulminating stage of the disease. In more 
recent years the onset of the disease has 
been slow and insidious. The patient suffer- 
ing from a lung abscess with such foul 
sputum that he is an offence to the other 
patients in the ward is now a rarity. 


Of the numerous factors which may play 
a part in this altered symptomatology, the 
administration of antibiotics—particularly 
penicillin—before admission is almost cer- 
tainly one of the most important. Other 
possible causes of the changing pattern in 
symptoms of lung abscess will be con- 
sidered in our final questionnaire. 


TREATMENT 


The over-all policy in treatment of lung 
abscess in the Toronto General Hospital 
over the past 30 years has been that of 
expectant medical treatment supplemented 
by surgical operation when such treatment 
failed. 

Twenty-five years ago medical treatment 
consisted chiefly of postural drainage, in- 
duction of pneumothorax, and broncho- 
scopic drainage, together with a wide 
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variety of drugs, including intravenous 
arsenic. Most of the drugs were of little 
benefit. Medical treatment today consists 
essentially of postural drainage and the 
exhibition of antibiotic or chemothera- 
peutic agents. Pneumothorax is never per- 
formed now and bronchoscopic drainage, 
except as a diagnostic measure, is not 
practised routinely. 

Among the early surgical procedures 
reported were thoracoplasty, phrenicec- 
tomy, and rib resection and drainage. The 
first two operations have now been aban- 
doned except in so far as a local thoraco- 
plasty may finally be required to circum- 
vent some complication such as a persistent 
bronchopleural fistula. Seven lobectomies 
were performed on the patients treated 
between 1926 and 1936. In addition to the 
surgical procedures which have proved 
themselves of lasting value, namely rib 
resection with drainage, and lobectomy, 
pneumonectomy has been performed in 
more recent years in the type of case in 
which it was previously considered too 
hazardous. It is interesting to note that, 
in a similar number of cases, there were 
only half the number of drainages carried 
out in 1943-1954 as there were in 1926- 
1936, and three times as many lobectomies. 


RESULTS 


Table X shows the results of combined 
medical and surgical treatment in each 
series, tabulated in terms of the number of 
patients who were cured, and the number 
who died. We have excluded those cases 
classified as “improved” or “unimproved”, 
as the individual interpretation of these 
varying states of well-being is open to 
debate on the part of the individual author 
and the individual patient. It may be 
argued that the term “cure” is equally 
debatable, but, in effect, cure has been 
accepted if the patient has become and has 
remained symptom-free with radiological 
evidence of “apparent” resolution of the 
abscess. By use of the word “apparent”, 
the possible misleading interpretation of 
routine postero-anterior and lateral films 
of the chest is conceded. Of late, a normal 
bronchogram has been added to the other 
criteria demanded before cure is accepted. 
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TABLE X. 
No. of 
patients 


Cured Died 


(Warner): 
1926-1936 98 30% 47% 
(Janes): 
1933-1940 106 54% 34% 
Series III (Key & 
Richmond): 
1943-1954 135 61% 21% 


Series I 


Series II 


The period of follow-up is from 28 years 
to one year. 


There can be little doubt that the results 
of treatment of lung abscess have improved 
greatly during the period under review. 
The cure-rate has been doubled, and the 
mortality rate more than halved. As shown 
in Part I, the results of treatment during 
1943-1954 show an even better improve- 
ment when the figures for the last six years 
are compared with those of the preceding 
six years. 

There is still a divergence of opinion 
between some surgeons and physicians as 
to the “ideal” treatment of lung abscess. 
It would seem that these differences could 


be resolved if agreement could be reached 


on the answer to certain fundamental 
questions regarding the treatment of the 
disease. An attempt has thus been made, 
in the form of a questionnaire, to pose 
and to answer such questions in the light 
of this 29-year review. 


QUESTIONNAIRE 


1. “Is present-day lung abscess the same 
disease as seen 20 years ago?” 


In reviewing 339 cases which make up this 
review, it is true to say that, in general, the 
disease has altered greatly, especially in the 
severity of its symptoms, the acuteness of its 
onset, and the dangers of the final outcome. 
It shares this altered pattern with many other 
diseases which are ushered in by acute in- 
fection. The advent of chemotherapeutic and 
antibiotic agents has undoubtedly played a 
large part in changing the natural history of 
the disease. Many of the patients in recent 
years had received or were still receiving 
antibiotics from their family physicians at the 
time of admission to hospital. This is surely 
one of the most important factors which has 
altered the symptom-pattern, although a 
diminished virulence of the numerous patho- 
gens which may give rise to a lung abscess 


cannot be excluded from the _ bacteriologic il 
data available in this series of cases. Neither 
can a possible increased resistance of the host 
be adequately assessed. 


2. “Should the initial treatment of lung 
abscess be medical?” 


As previously mentioned, this has been the 
policy of the Toronto General Hospital over 
the past 30 years. The steady improvement 
in the results of patients so handled, and 
especially the results of initial medical treat- 
ment in more recent years, would suggest that 
such a policy will give the best results in the 
long run. The physicians will be the first to 
admit that a large share of their success must 
be accorded the intelligent use of the present- 
day antibiotics and, in particular, massive 
doses of penicillin. 


3. “When can medical treatment be said 
to have failed?” 


In the past, this question has been one of 
the most difficult to answer. Fortunately, the 
problem is getting less and may eventually 
become extremely small with the advent of 
antibiotics as yet undiscovered. In practice, 
medical treatment is considered to have failed 
when the lung abscess ceases to show con- 
tinued radiological and clinical improvement 
over the course of two to three weeks. 


4. “What part has surgical treatment played 
in the past?” 


As has been pointed out already, the results 
of combined medical and surgical treatment 
of lung abscess are far superior to those of 
medical treatment alone. Surgical operation in 
the acute stages of the disease undoubtedly 
saved many lives. Furthermore, in the estab- 
lished cases of chronic lung abscess with 
irreversible lung changes, resection of the 
destroyed lung gives the only hope of cure, 
and may save a patient from a life of per- 
manent invalidism. 


5. “When should rib resection and drainage 
be carried out?” 


To be curative, it must be carried out early, 
before irreversible changes have taken place 
in the lung, as otherwise such a procedure 
has little chance of being curative. For 
reasons which will be pointed out in our finil 
question, the opportunities and indications for 
such a procedure are likely to present them- 
selves less and less frequently in the future 

Rib resection and drainage may be life- 
saving, however, in the desperately ill patie:t 
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with a fulminating lung abscess. It may also 
be useful in certain patients as a first-stage 
procedure before definitive resection of the 
attected lung tissue. 


6. “What part will surgical treatment play 
in the future?” 


In an excellent review, Amberson* said: 
“Could abscess cavities be sterilized by 
therapy, surgery would be unnecessary, or, if 
their evacuation through the bronchi be 
accomplished without spreading the infection, 
many of the residual cavities might heal. 
These are legitimate goals of the future, but 
they are still not realities.” If the improvement 
in medical therapy over the next six years is 
as dramatic as over the past six vears, that 
hope may be in sight. As a natural conse- 
quence of this trend the surgeon may well 
play a diminishing role in the treatment of 
lung abscess. Furthermore, when he is called 
upon, he is likely to be faced with patients 
ii whom the abscess has become chronic, with 
irreversible lung changes. Some patients may 
require only segmental resection; but others 
will need a major lung resection, which car- 
ries with it considerable surgical hazard, both 
from the point of view of technical difficulties 
at operation and the relatively high incidénce 
of postoperative complications, these latter due 
in some degree to inadequate protection by 
antibiotics, since the patient who requires 
operation will represent a failure of such 
therapy. 

It seems probable that the early surgical 
treatment of acute lung abscess as advocated 
by Neuhof and Touroff’ and Betts® will give 
place to conservative medical therapy initially 
in those hospitals where such patients are first 
admitted to the medical wards. Where early 
drainage was employed in our series of cases, 
the results were much less dramatic than re- 
ported by these authors. Furthermore, in view 
of the insidious onset of the disease, and the 
use of antibiotics by the family physician, 
many lung abscesses are no longer early or 
acute at the time the patient is admitted to 
hospital. 

Although aware that our results are still far 
from perfect, an analysis of these 339 cases 
strengthens our belief that the policy of initial 
medical treatment for lung abscesses is best. 
Such a policy puts a heavy burden of respon- 
sibility upon the physician. Nothing succeeds 
like success. The physician, in view of the 
great improvement in the results of medical 
therapy may, not unnaturally, become in- 
creasingly unwilling to accept failure at a 
relatively early stage in the disease. It should 
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be stressed that the failure of medical therapy 
today in the treatment of lung abscess repre- 
sents a major failure and requires major surgical 
correction usually in the form of lobectomy or 
pneumonectomy. The excellent results obtained 
in the cases so treated in this series (81% 
cured) by no means reflects the major surgical 
risks which were often overcome to achieve 
them. For reasons already given, the number 
of patients requiring surgical therapy as a 
result of failed medical treatment is likely to 
dwindle with each succeeding year. 


SUMMARY 


1. A review of 339 cases of lung abscess 
treated in the wards of the Toronto General 
Hospital is presented. 

2. It is suggested that the policy of initial 
medical treatment, supplemented by sur- 
gical operation when necessary, gives good 
results. 


3. The rate of cure of lung abscess has 
been doubled, and the mortality rate more 
than halved, in the past 29 years. 


4. The controversial questions relating 
to the treatment of lung abscesses are 
posed in a final questionnaire, and an 
attempt is made to answer them in the 
light of experience gained in an analysis 
of this review. 
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RESUME 


Dans la premiére partie de cet article les 
auteurs étudi ent 135 cas d’abcés pulmonaires 
traités au Toronto General Hospital de 1943 a 
1954; dans la deuxiéme, ils comparent leurs ré- 
sultats avec ceux de Warner et de — qui 
avaient fait des études analogues pour les années 
1926 a 1940. 

L’abcés pulmonaire résulterait de aspiration 
pg og dans 38% des cas, de la pneumonie 
dans 22%, d’une embolie d’origine vasculaire dans 
4% et de causes indéterminées dans 36%. La 
fréquence de l’abcés pulmonaire a diminué d’un 
tiers depuis l'emploi des antibiotiques. Cette com- 
plication prédomine chez les hommes dans la 
proportion de 2 a 1, et elle affecte surtout les 
lobes supérieurs des poumons. Les symptémes ont 
consisté surtout en malaise poe 4 douleur 
thoracique, expectoration purulente peu abondante, 
avec hémoptysie dans 50% des cas. L’examen 
radiologique joue un réle prédominant dans_ le 
diagnostic et l'étude de lévolution. La broncho- 
scopie a été faite chez la plupart des patients, sur- 
tout lorsqu’on soupconnait une tumeur ou un 
corps étranger. Le traitement fut d’abord médical 
(drainage en posture déclive et antibiotique ) mais 
il y eut étroite collaboration entre le médecin et 
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le chirurgien. Le traitement chirurgical consista 
en costectomie avec drainage et en résection pul- 
monaire plus ou moins étendue (lobectomie ou 
pneumonectomie). La costectomie avec drainage 
a donné de moins bons résultats que la résection 
pulmonaire, soit 49% de guérison avec une mor- 
talité de 22% en regard de 81% avec 14% de 
fatalité pour la deuxiéme méthode. 

Dans les trois séries, il y a assez de concordai.ce 
quant a létiologie, la fréquence et la localisation 
a Yabcés pulmonaire. L’auteur remarque que le 
patient présente des symptdmes atténués, grace A 
‘emploi_ d’antibiotiques, on ne recontre que 
rarement le cas fulminant de méme que les 
crachats putrides. Le traitement moderne repose 
sur usage des antibiotiques, le drainage par pos- 
ture et l’exérése du lobe affecté dans les cas 
nécessaires, la costectomie avec drainage simple 
est en régression. I] n’y a aucun doute que les 
résultats du traitement de l’abcés pulmonaire se 
sont grandement améliorés depuis les 28 derniéies 
années, Le taux de guérison a doublé et le taux 
de mortalité est abaissé de moitié; les résultats 
sont encore meilleurs si on considére séparément 
les six derniéres années. Le critére de guérison 
repose sur un état clinique normal, avec évidence 
radiologique de guérison apparente, et un broncho- 
gramme normal. 


BIOPSIE PRESCALENIQUE: 
ANALYSE DE 30 CAS 


J. A. GRAVEL, M.D., F.R.C.S.[C]* et 


WU LOU, 


LA HAUTE QUALITE de lTanesthésie de nos 
centres de chirurgie thoracique a rendu 
aujourd hui la thoracotomie exploratrice 
une intervention aussi bénigne que la 
laparotomie. Lorsquil sagit d'une _inter- 
vention intra-thoracique nécessaire, on y a 
recours sans hésiter. Toutefois lorsque nous 
sommes en présence dune _ pathologie 
intra-thoracique sans, ou avec peu de symp- 
tomes, on hésite souvent avant d’y faire 
appel. La fréquence accrue des _radio- 
graphies pulmonaires de routine nous met 
souvent en présence d'un individu porteur 
de lésions thoraciques sans symptomes, et 
souléve le probleme de la conduite a tenir 
dans ces découvertes radiologiques for- 
tuites. 

Notre légére hésitation devant le recours 
a la thoracotomie exploratrice est-elle un 
souvenir de lére chirurgicale ot Touver- 


*11, Place George V, Québec, Qué. 


M.D., F.R.C.S.[C], 


Québec, Qué. 


ture du thorax était chose dramatique? 
Nous ne le croyons pas. Mais nous ne 
pouvons pas oublier non plus |'étonnement 
de ce malade qui ayant subi une thoraco- 
tomie purement exploratrice remarquait: 
“C’est une bien longue incision pour une 
simple biopsie!” 


Comme nous devons fréquemment pra- 
tiquer la thoracotomie chez les porteurs de 


sancer pulmonaire, prouvé ou non, nous 
sommes tres souvent désappointés de ne 
pouvoir pratiquer lexérése pulmonaire, et 
souvent, méme en la pratiquant, nous voy- 
ons bien qu'elle ne sera que palliative. Nous 
avons aussi été a méme de constater la 
frustration des malades et de leurs famil!es 
lorsqu’aprés une thoracotomie, ils appren- 
nent quils ne sont pas réellement opérés 
dans le sens curatif. A cause de ces con- 
sidérations, nous nous sommes souvent 
demandés s'il ne serait pas possible d’éia- 
blir le diagnostic au moyen dune _inter- 
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Voie méd. 
a dr 


Fig. 1.—Illustre la chaine ganglionnaire anté- 
rieure droite. C’est au confluent veineux jugulo- 
sous-clavier qu’il faut prélever les ganglions. Il 
est facile en méme temps de prélever les ganglions 
de la chaine prétrachéale teaite. Nous aimons 
inclure ce prélévement dans notre technique. 
(Courtoisie de Masson et Cie.*) 


vention de moindre envergure et surtout 


de ne pas imposer la thoracotomie a*des 
malades porteurs de lésions bénignes ou 
non chirurgicales. Nous avons appris que 


Fig. 2.—Montre la chaine ganglionnaire anté- 
rieure gauche, Les ganglions siégent a peu prés 
au méme endroit que du cété droit. De ce cété 
aussi la chaine para-trachéale est incluse dans le 
prélévement. (Courtoisie de Masson et Cie.8) 
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dans les cas de cancer pulmonaire prouvé 
on ne pouvait toujours se fier aux critéres 
usuels d’inopérabilité. 

Nous nous sommes donc intéressés a une 
méthode de diagnostic et dopérabilité, 
appelée biopsie préscalénique et décrite 
par A. C. Daniels' en 1949. Cette méthode 
peut servir 4 deux fins: d’abord 4 établir 
un diagnostic anatomo-pathologique, et 
ensuite 4 déterminer la curabilité possible 
des porteurs de cancers pulmonaires. 

L’opération consiste 4 prélever, sous anes- 
thésie locale ou générale, la graisse et les 
ganglions situés immédiatement en avant 
du muscle scaléne et du nerf phrénique. 
La voie d’abord est 4 peu prés identique a 
celle que nous employions autrefois 
pour les interventions portant sur le nerf 
phrénique. Liincision est sus-claviculaire, 
le triangle constitué par le sterno-cléido- 
mastoidien et lomo-hyoidien est repéré et 
vidé pour examen __histo-pathologique. 
Plusieurs auteurs?" en ont rapporté des 
séries. La derniére, celle de Connar’ rap- 
porte 50 biopsies consécutives avec 36.8% 
de résultats positifs. Environ 30% des 
néoplasmes pulmonaires donnérent une 
biopsie positive, 80% des cas de sarcoi- 
dose et 100% des cas de maladie de 
Hodgkin. 

La valeur de la méthode est basée sur 
lanatomie de drainage des lymphatiques. 
D’aprés Rouviére, les ganglions intra- 
thoraciques viscéraux se divisent en quatre 
groupes: (1) les ganglions médiastinaux 
antérieurs ou prévasculaires; (2) les gan- 
glions médiastinaux postérieurs; (3) les 
ganglions péritrachéobronchiques; (4) les 
ganglions intrapulmonaires. 

Le premier groupe des ganglions média- 
stinaux antérieurs ou _ prévasculaires se 
divise en trois chaines, 4 savoir: a) la 
chaine médiastinale antérieure droite; b) 
la chaine médiastinale antérieure gauche; 
c) la chaine médiastinale antérieure trans- 
versale. 

C’est la partie supérieure de ces chaines 
droite et gauche que nous _ prélevons 
lorsque nous pratiquons la biopsie pré- 
scalénique. 

Elles sont situées immédiatement en 
avant du nerf phrénique qui lui-méme 
repose sur le scaléne. Ces chaines se com- 
posent des vaisseaux lymphatiques venant 
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Fig. 3.—Est une vue schématique des vaisseaux 
lymphatiques du poumon droit; vue postérieure. 
La chaine para-trachéale que nous aimons a 
rechercher est bien visible sur cette vignette. 
(Courtoisie de Masson et Cie.%) 


du diaphragme, de la plévre diaphragma- 
tique et médiastinale, du coeur, du_péri- 
carde, du poumon et du thymus. La chaine 
médiastinale antérieure transversale _relie 
les chaines droite et gauche. 

Il ne faut pas oublier qu'il y a entre- 
croisement des lymphatiques pulmonaires. 
Ceci est important dans le choix du cété 
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Fig. 4.—Montre les ganglions viscéraux intra- 
thoraciques ainsi que la chaine para-trachéale 
gauche, la chaine médiastinale antérieure gauche, 
les ganglions supérieurs, postérieurs et inférieurs 
du pédicule pulmonaire gauche et enfin les gang- 
lions médiastinaux postérieurs. (Courtoisie de Mas- 
son et Cie.§) 
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ou sera pratiquée la biopsie. D’une mani¢re 
schématique on peut considérer que le 
poumon droit et le tiers inférieur du pou- 
mon gauche drainent a droite; le tiers 
moyen du poumon gauche peut drainer 
soit a gauche, soit a droite, et enfin, le tiers 
supérieur du poumon gauche draine a 
gauche. 

Nous avons eu depuis quelques mois, 
grace a la collaboration des services cle 
médecine de lH6pital Laval et de [Hotel- 
Dieu de Québec, loccasion de pratiquer 
cette biopsie préscalénique 30 fois, pour 
fins diagnostiques. Nous allons résumer 


Fig. 5.—Est une vue schématique des vaisseaux 
lymphatiques du poumon gauche; vue postérieure. 
La chaine para-trachéale gauche est bien illus- 
trée. (Courtoisie de Masson et Cie.’) 


tres briévement les histoires de quelques 
malades et montrer quelques clichés radio- 
logiques parmi les plus intéressants. 


ler Cas.—Mlle. J.M., 32 ans, nous est dirig¢e 
du Sanatorium de Mont-Joli expressément pour 
diagnostic par biopsie. Son histoire person- 
nelle et antérieure n’offre aucun fait saillant. 
La radiographie pulmonaire (Fig. 6) montre 
une image médiastinale élargie. L’hypothese 
de maladie de Hodgkin est émise bien que 
la maladie soit asymptomatique. 

La biopsie préscalénique est pratiquée (la 
premiere de notre série) et en voici le rapport 
histopathologique: “La graisse préscalénique 
biopsiée contient quelques ganglions lympha- 
tiques dont quelques-uns contiennent le 
nombreuses formations folliculaires a histio- 
cytes épithélioides, nettes, compactes, sais 
nécrose ni caséification et contenant de tres 
rares cellules géantes. Cette structure _histo- 





January 1958 


Fig. 6.—ler cas, sarcoidose. 

logique correspond a une sarcoidose quoiqu’il 
soit impossible absolument déliminer une 
tuberculose malgré une recherche négative 


du bacille de Koch sur frottis de ces ganglions. 
Il s'agit done probablement d’une sarcoidose.” 
Cette malade est négative au B.K. dans les 
expectorations et dans le liquide gastrique. 
Elle est retournée a son sanatorium avec un 
et une thoracotomie 


diagnostic de sarcoidose 
a pu ainsi lui étre évitée. 

2iéme Cas: M.N.H., 50 ans. Admis a 
!hépital pour syndrome infectieux avec dou- 
leurs thoraciques droites depuis sept mois. On 
a alors porté un diagnostic de pneumonie 
lobaire. Un mois auparavant, i] avait eu une 
hémoptysie. L’examen révéle 


physique une 


Fig. 7.—Cancer bronchogéne ayant dépassé les 
limites locales de l’opérabilité. 
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matité et une diminution de la respiration du 
cété droit. Il se plaint de douleurs articulaires 
vagues. On ne trouve pas de B.K. dans ses 
expectorations. La vitesse de sédimentation 
est de 20 mm/heure. La radiographie, (Fig. 
7), révéle une opacité homogéne au tiers 
moyen droit. La biopsie préscalénique rap- 
porte quelques petits ganglions lymphatiques 
considérés comme sensiblement normaux a 
l'examen _histo-pathologique. Quelques jours 
plus tard on trouve a la thoracotomie un 
cancer bronchogéne inopérable. Le préléve- 
ment démontre quil s’agit d'un épithélioma 
malpighien. 

Commentaires: Il semble assez curieux 
quavec une biopsie préscalénique négative, on 


Fig. 8.—Lymphogranulomatose, type Hodgkin. 


ait trouvé chez ce malade un cancer broncho- 
gene inopérable. La biopsie était-elle suffi- 
sante et le matériel avait-i] été prélevé assez 
loin le long des chaines droites? I] est con- 
cevable qu'un épithélioma malpighien ait 
pas encore donné de métastases lymphatiques 
alors que son extension locale soit suffisante 
pour le rendre inextirpable. Ces constatations 
laissent supposer que si ce malade avait été 
opéré plus tét il eut pu guérir, vu labsence 
denvahissement lointain. 


3iéme Cas: Mile G.G., 20 ans. Admise a 
lhépital parce que depuis trois mois elle accuse 
de lasthénie, de l’anorexie et de l’amaigrisse- 
ment. La radiographie montre une accentua- 
tion trés marquée des deux images hilaires. La 
sédimentation est de 7 mm. La biopsie pré- 
scalénique permet le rapport histologique 
suivant: “Tous les petits ganglions prélevés 
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contiennent la formation folliculaire constituée 
de cellules épithélioides, entourée de lympha- 
tiques avec cellules géantes 4 noyaux disposés 
en couronne. Certains follicules présentent un 
début de caséification. Il s’agit d’une adénite 
tuberculeuse folliculaire.” 

4iéme Cas: M.H.D., transféré a Hopital 
Laval parce que sa radiographie pulmonaire 
montrait une ombre homogéne au tiers infé- 
rieur droit. (Fig. 8). Ce malade avait été traité 
antérieurement pour tuméfaction a la région 
sternale. I] présente une dermatose au niveau 
de la poitrine et est traité par les dermatolo- 
gistes. Les lésions cutanées_ disparaissent 
graduellement, mais JTombre pulmonaire 
persiste. 

Le patient est fébrile de temps en temps. 
A la base droite on entend des rales humides. 
Le foie est légérement hypertrophié. I] existe 
des ganglions 4 la région axillaire gauche. La 
biopsie préscalénique est pratiquée, il s’agit 
dune maladie de Hodgkin. Le malade est 
référé a la radiothérapie. 

dSiéme Cas: M.G.L. 63 


ans, est admis a 


rhépital 4 cause d’un cliché radiologique sus- 
pect qui montre une opacité non homogéne 
au tiers inférieur du poumon droit. En mai, 
il a présenté un épisode grippal avec toux 


assez marquée. En septembre, les expectora- 
tions étaient hémoptoiques. I] a perdu du 
poids. Les crachats ne contiennent pas de 
B.K. ni de cellules néoplasiques. La biopsie 
préscalénique ne rapporte que des ganglions 
normaux. Le malade subit une thoracotomie: 
on trouve un néoplasme inopérable dont la 
biopsie démontre qu'il s’agit d’un épithélioma 
atypique, anaplasique du poumon. 

Commentaires: Ce deuxiéme cas de néo- 
plasme pulmonaire inopérable avec biopsie 
préscalénique négative sert 4 nous rappeler 
qua l'instar de la bronchoscopie, cet examen 
méme, lorsqu’il est négatif n’exclut pas la 
néoplasie. 

Giéme Cas: Mlle A.L., 29 ans. Admise a 
rhopital parce quelle montre a la_radio- 
graphie pulmonaire de fines taches d’aspect 
exudatif distribuées aux deux tiers supérieurs 
des deux plages pulmonaires. (Fig. 9). Le 
rapport de la biopsie préscalénique se _ lit 
comme suit: “Les ganglions contenus dans la 
biopsie sont constitués par des formations 
nodulaires circonscrites, agglomérées, consti- 
tuées par des cellules épithélioides, des 
lymphocytes sans caséification et des cellules 
géantes plurinucléées dont quelques-unes con- 
tiennent des corps astéroides de Schaumann 
et Boeck. Il s’agit donc d’une sarcoidose. 


7iéme Cas: M.O.P., 50 ans, fut traité en 
1954 pour syndrome bronchitique. Depuis 4 


Fig. 9.—Maladie de Schaumann et Beeck, sar- 
coidose, Cas no. 6, M.A.L. 


mois, il se plaint de douleurs thoraciques avec 
irradiation dorsale. Il a parfois des expectora- 
tions jaunatres et rougeatres, et i] a maigri. 
La_ radiographie pulmonaire (Fig. 10) 
montre une opacification homogéne du lobe 
supérieur droit. Le diagnostic clinique de 
cancer du sommet pulmonaire droit semble 
évident. La biopsie préscalénique pratiquée 
ne rapporte que des ganglions normaux. Toute- 
fois, état général du malade est trés mauvais 
et on juge bon de ne pas le soumettre a la 
thoracotomie. Le mois suivant il décéde a 


_ 


Fig. 10.—Cancer bronchogéne, Cas no, 7. 
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[hdpital; on le trouve a l’autopsie porteur d'un 
epithélioma bronchogéne malpighien du som- 
met droit ainsi que d'un néoplasme gastrique. 


Commentaires: Cet autre cas de cancer 
pulmonaire avancé vient a T'appui des con- 
clusions tirées de l’étude des deux cas preé- 
cédents. (No 2 et 5). 

3iéme Cas: M.L.T., 61 ans. En juillet 1956 
une radiographie de routine révéle des ombres 
suspectes au poumon droit. Aucun trouble sub- 
jectif sauf amaigrissement de 7 a 8 lb. durant 
été. Admis 4 Vhépital, la radiographie pul- 
monaire montre encore les mémes images. 
Biopsie préscalénique le 19 décembre 1956 qui 
nupporte pas de preuve de néoplasme dans 
les ganglions examinés. Le malade subit une 
thoracotomie droite, Tablation du poumon 
droit est pratiquée, il s'agit d'un épithélioma 
bronchogéne de type malpighien, spino-cellu- 
laire. Le malade peut regagner son domicile 
au début de sa convalescence, mais quelques 
jours aprés étre rendu chez lui, il meurt su- 
bitement de cause indéterminée. 


Commentaires: Ce malade était opérable 
puisque son poumon droit fut réséqué. Si la 
biopsie préscalénique eut été positive, nous 
nous serions probablement abstenus de prati- 
quer la thoracotomie ou encore l’aurions-nous 
envisagée comme procédé purement palliatif. 

9iéme Cas: M.A.D., 47 ans. Admis a 
'hépital se plaignant d'un point du coété droit, 
de toux et d’expectorations abondantes et 
blanchatres. Il présente de la fiévre et de la 
dyspnée et déclare avoir fait des épisodes du 
méme genre, au moins trois fois au cours de 
l'année précédente. La radiographie pulmo- 
naire montre a la plage droite un foyer d’ombre 
non homogéne couvrant le tiers moyen et au 
travers duquel on peut voir des images de 
raréfaction. La plage gauche présente quelques 
fines taches 4 la région infra-hilaire ainsi que 
de petites images de raréfaction. La biopsie 
préscalénique rapporte 12 petits ganglions 
négatifs. Comme il semble sagir d'un syn- 
drome infectieux non spécifique, le malade 
est retourné a domicile aprés traitement. 

Commentaires: La _ biopsie préscalénique 
revét ici une importance capitale en vue du 
nombre de ganglions prélevés. Un rapport 
basé sur examen de moins d’une dizaine de 
ganglions risque de porter a faux. 


10iéme Cas: H.B., 55 ans. Ce malade n’avait 
présenté dans le passé que de la dyspepsie. 
Récemment, il se plaint de douleurs sourdes 
aux épaules et au dos. La radiographie montre 
une ombre homogéne, dense au tiers supérieur 
droit. La plage gauche est normale. La biopsie 
préscalénique est pratiquée, mais elle est néga- 
tive. On opte pour la thoracotomie qui 
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découvre un épithélioma pulmonaire heureu- 
sement réséquable. L’histo-pathologie en fait 
un épithélioma originellement cylindrique a 
métaplasie épidermoide et mucipare. 

Commentaires: Ce néoplasme pulmonaire 
est dans la méme veine que les précédents et 
sujet aux mémes commentaires. 


lliéme Cas: M.R.C., 31 ans. Au moment 
dune traversée de frontiére, cet individu est 
soumis a une radiographie pulmonaire obliga- 
toire. Il est sans sympt6mes mais l’examen 
montre une masse meédiastinale supra-cardia- 
que antérieure et supérieure. On émet hypo- 
thése d’un Hodgkin. La biopsie préscalénique 
révéle qu'il s'agit en effet d'une maladie de 
Hodgkin. Le malade est soumis a la roentgen- 
thérapie. Une autre radiographie prise six 
mois plus tard montre la disparition compléte 
de la masse signalée antérieurement. Quatre 
ans plus tard apparait, au niveau du creux 
susclaviculaire déja biopsié, une masse que 
Yon soupgonne étre des ganglions. Une nou- 
velle biopsie préscalénique est négative. Le 
malade continue de bien se porter. 

Commentaires: La biopsie préscalénique. 
pratiquée 4 un stage précoce chez ce malade 
atteint de Hodgkin, a permis non seulement 
de poser le diagnostic mais aussi d’appliquer 
un traitement adéquat, qui jusqu’a date a 
donné une survie intéressante. 

12iéme Cas: M.M.L., 64 ans, depuis quel- 
ques mois se plaint de douleurs thoraciques 
gauches au niveau de l’omoplate avec irradia- 
tion dans le bras. Des radiographies osseuses 
découvrent par hasard qu'il existe une lésion 
pulmonaire. Le malade est observé peut-étre 
un peu longtemps et finalement il est hos- 
pitalisé. La radiographie pulmonaire montre 
un sommet gauche trés voilé. Les douleurs 
sont plus vives quauparavant. Il semble 
sagir d'un syndrome de Pancoast. Une biopsie 
préscalénique est pratiquée. Les ganglions 
démontrent qu'il s’agit d'un épithélioma ana- 
plasique probablement d'origine glandulaire. 
Le malade est soumis 4 la roentgenthérapie. 


Commentaires: Ce cas de cancer du pou- 
mon est le premier a recevoir un diagnostique 
par une biopsie préscalénique positive. Serait- 
ce parce quelle fut pratiquée assez tard au 
cours de sa maladie? Le patient ne fut pas 
soumis a la thoracotomie a cause de cette 
biopsie positive et ce traumatisme lui fut 
épargneé. 


COMMENTAIRES ET CONCLUSIONS 


La biopsie préscalénique demande a 
étre bien faite si on désire lui attribuer 
quelque importance diagnostique. Le tissu 
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TABLEAU I. 


Nombre total de cas................... 30 
Nombre de cas positifs 12 (40%) 
Nombre de cas négatifs. .. 18 (60%) 


prélevé doit comporter non seulement de 
la graisse préscalénique mais aussi 10 a 15 
ganglions lymphatiques, I] est important 
quau moins quelques-uns ces ganglions 
contiennent des pigments anthracosiques, 
montrant ainsi quils drainent bien les 
poumons et non quelqu autre structure du 
médiastin. L’opérateur peut sen assurer 
sans difficulté car la pigmentation est 
visible 4 Toeil nu. 

Plusieurs spécimens des biopsies rap- 
portées dans cet article contenaient un 
nombre insuffisant de ganglions. Un plus 
grand nombre de ganglions aurait peut- 
etre augmenté notre pourcentage de résul- 
tats positifs. Si la biopsie d'un seul cété 
fournit trop peu de ganglions dans une 
lésion d’apparence systémique il ne faut 
pas hésiter a répéter l'intervention du coté 
opposé afin d’en obtenir un nombre con- 
venable. Nous demandons maintenant au 
pathologiste d’en faire le compte a chaque 
intervention puisque ce facteur peut modi- 
fier !interprétation de son rapport anatomo- 
pathologique. 

I] n'est tout de méme pas négligeable 
de noter que chez 40% de nos malades 
un diagnostic positif a été porté et en plus, 
une thoracotomie a été évitée. 


TABLEAU 


Nombre total de cancers............... 
Biopsie préscalénique positive... ..... 
Biopsies préscaléniques négatives... . 
Cas soumis 4 la thoracotomie. . . 

Opérables..... 

Non opérables 
Non soumis 4 la thoracotomie 

Biopsie positive 

Mauvais ¢tat géné ral. 


II.—Les Cancers BRONCHOGENES 


I] semble assez évident d’aprés le tableau 
II que la biopsie préscalénique n'est pas 
un moyen de diagnostiquer le cancer bron- 
chogéne. Sa seule valeur, dans cette lésion 
est dindiquer lorsque la biopsie est posi- 
tive, que le cancer a dépassé la localisation 
pulmonaire et que les lymphatiques sont 
envahis. Il ne donne aucun indice de 
lopérabilité locale que l'on peut constater 
seulement a la thoracotomie. Dans la lutte 
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anticancéreuse, nous croyons que cette 
biopsie devrait étre pratiquée en méme 
temps que la bronchoscopie. Ces examens 
dans un centre de diagnostic peuvent étre 
faits chez des malades externes sous anes- 
thésie locale. I] semblerait, d’aprés nos con- 
statations, que dans certains types de 
cancer du moins, Tenvahissement  lym- 
phatique est assez tardif, puisque deux de 
nos malades portaient des lésions locales 
inopérable alors quiils ne montraient pas 
d’envahissement de leurs chaines ganglion- 
naires paratrachéales. 


TABLEAU III.—La Sarcomose 


Nombre de ¢ ; ewan f 
cog prése ai ‘niques positives. iterate 
Valeur apparente de la biopsie préscalé nique 
dans la sarcoidose. . 3:5 


100° 
Il a été possible de porter un diagnostic 
positif dans tous les cas de sarcoidose. Ces 
malades purent ainsi éviter la thoracotomie 
exploratrice pour fins de diagnostic. 
TABLEAU IV.—La TuBERCULOSE 


Nombre de cas...... 


= sg préscalé niques positives . Ser atces 
Valeur apparente de la biopsie présc alénique 
dans la tuberculose ganglionnaire 


100% 


Nous sommes convaincus que _ cette 
valeur n'est quapparente et que souvent 
nous aurons des biopsies négatives chez ces 
porteurs d’adénopathies tuberculeuses. De 
méme chez les malades atteints de tuber- 
culose ganglionnaire prouvée par la biop- 
sie, nous trouvons des gens qui n’ont aucun 
signe de tuberculose évolutive. La valeur 
de la biopsie est surtout d’éliminer d'autres 
états pathologiques plus sérieux, 

TABLEAU V.—La Matapie pe Hopexin — 


Nombre de cas. 
Nombre de biopsies préscaléniques positives. 


Nous devons mentionner ici qu in 
quatriéme malade est probablement atte: nt 
de maladie de Hodgkin bien que sa biopsie 
préscalénique fut négative. Nous n’avons 
pas de preuve histologique de la lésicn, 
mais Tévolution clinique nous porte a 
croire 4 une maladie de Hodgkin. 


Nous ne pouvons arriver a une con- 
clusion statistique définitive de la valeur 
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de la biopsie préscalénique dans la maladie 
de Hodgkin d’aprés notre série. Toutefois 
dautres auteurs rapportent un pourcentage 
de biopsies positives tres élevé dans cette 
maladie. 


TABLEAU VI.—Les Briopstes N&GATIVES 


Diagnosties ¢tablis ultérieurement. . a 15 
1.—Par l’histopathologie....... 
Tous des cancers pulmonaires 


2.—Par la clinique 
Infections non 
spécifiques . 
Infections 
tuberculeuse . 
Anévrisme de l’aorte. 
Hodgkin 
Néoplasme 
pulmonaire 
Diagnostics non encore établis. . 


RESUME 


Une méthode de diagnostic des diverses 
formes de pathologie intrathoracique est 
présentée. Son constituant anatomique, le 
systeme lymphatique intrathoracique, est 
briévement exposé. La méthode de préleve- 
ment des ganglions lymphatiques est 
expliquée. Quelques dessins et ratlio- 
graphies illustrent les points principaux. 
Sous forme de tableaux, analyse de ces 
trente cas est présentee. Quelques con- 
clusions ou hypotheses de travail en sont 
tirées. 
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SUMMARY 


Exploratory thoracotomy to determine the 
nature of a radiologically diagnosed pulmonary 
lesion is an undertaking of some magnitude, and 
may lead to the finding of an inoperable lesion. 
Some less radical method of diagnosing a malig- 
nant intrathoracic neoplasm and estimating its 
operability is therefore desirable. A series of 30 
cases is reported in which prescalenic biopsy was 
used for this double purpose. Fat and lymph 
nodes are removed from in front of the scalene 
muscles and the phrenic nerve, through a supra- 
clavicular incision. 

Lymphatics from the right lung and the lower 
third of the left lung drain to prescalenic nodes 
on the right, whereas lymphatics from the upper 
third of the left lung drain to the left, and those 
from the middle third of the left lung may drain 
to the left or to the right. Prescalenic biopsy 
should include at least 10 to 15 lymph nodes, 
often recognizable by the dark pigment they con- 
tain. The pathologist should be asked to count 
the number of nodes in the specimen to ensure 
that the latter is of sufficient size. 

Out of 30 specimens, 12 contained positive 
pathological findings. Of seven cases of broncho- 
genic cancer, one gave a positive biopsy; of the 
four submitted to thoracotomy subsequently, two 
were found to be operable and two not operable: 
of the three patients not submitted to thoracotomy, 
one had had a positive biopsy and the other two 
were in poor general health. In bronchogenic 
cancer, the biopsy is not a diagnostic aid, but is 
intended to indicate extension to the prescalenic 
lymph nodes or not. There were three cases of 
sarcoidosis in the series and all gave a_ positive 
biopsy. There were five cases of tuberculosis, all 
with positive biopsv, but the authors do not con- 
sider that in a larger series this consistency 
would have been maintained. In all three cases 
of Hodgkin’s disease, a positive biopsy was ob- 
tained, but the number is too small to evaluate 
this procedure, Of the 15 cases of negative biopsy 
in this series, 5 were later shown at autopsy to 
be bronchogenic cancers and 10 were diagnosed 
clinically—nonsvecific infection, tuberculosis, aortic 
aneurysm, Hodgkin’s disease and pulmonary neo- 
vlasm. In three cases the diagnosis is still un- 
known. 


Since this paper was submitted for publication 
15 additional patients were biopsied, giving a 
total of 45. 

15 biopsies: positive: 5 (sarcoidosis 1; cancer 
of the lung 2; lymphosarcoma 1; reticulum cell 
sarcoma 1); negative: 10. 
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AN EVALUATION OF SCALENE NODE BIOPSY* 


NORMAN C. DELARUE, B.A., M.D., M.S.(Tor.), F.R.C.S.[C], Toronto 


Two IMPORTANT CONSIDERATIONS have re- 
cently prompted excision of a group of 
lymph nodes normally found in the pad of 
fat lying on the anterior scalene muscle in 
the angle between the internal jugular and 
subclavian veins, the procedure now being 
generally reported as a “scalene node bi- 
opsy”. 

A. In the first place, these nodes, on 
embryological grounds, might be expected 
in certain instances to reflect the pattern 
of differing types of mediastinal adeno- 
pathy and, therefore, offer information re- 
garding the nature and the extent of such 
changes. During the development of the 
lymphatic system' bilateral outpouchings 
of the anterior cardinal veins known as 
jugular lymph sacs send out branching 
endothelium-lined channels which invade 
progressively from the base of the neck, 
the upper limb, the head and neck, and 
also the thoracic portion of the trunk with 
its enclosed viscera. Subsequently, the tis- 
sues are drained by this system of vessels 
as they regain a direct communication with 
the venous tree at the angle between the 
subclavian and internal jugular veins, the 
communication being most apparent on the 
left side where the thoracic duct normally 
gains re-entry at this angle. Consequently, 
particulate matter being drained via the 
lymphatic system to the mediastinal nodes 
may, as the effective filtration of local and 
regional nodes is overwhelmed, reach this 
focal area at the base of the neck and in- 
volve nodes at the upper limit of the 
mediastinal plexus where they lie on the 
anterior surface of the anterior scalene 
muscle. 

It should be noted that in the ensuing 
discussion direct reference in the term 
“scalene node biopsy” is made only to 
excision of the fat pad in this location 
which contains these nodes and in which 
region at the time of operation there is no 
clinical evidence of a pathological adeno- 
pathy. Biopsy of palpably enlarged supra- 


*From the ip ogy of Surgery, University of 
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Toronto, and the Toronto General Hospital. 


clavicular nodes for diagnostic purposes, 
although based on the same fundamental 
considerations, is not under discussion. In 
this latter instance, of course, the nodes 
may be involved by drainage from the 
head and neck and also the thoracic par- 
ietes and upper limb as well as from the 
mediastinum and thoracic viscera, although 
the exact anatomical position of the en- 
larged nodes may vary somewhat despite 
the common supraclavicular location. In the 
case of the head and neck it is the group 
of deep jugular nodes which are involved, 
whereas in conditions affecting the breast 
and upper limb, it is the apical axillary 
nodes which extend into this area along 
the neurovascular bundle. Then, too, if the 
opening of the thoracic duct into the ven- 
ous system becomes blocked or plugged, 
retrograde nodal involvement may result 
in a local adenopathy which reflects any 
process that is disseminated via the lymph- 
atic system, as for example, the sentinel 
node in gastric carcinoma. 

Related but possibly not exactly similar 
in origin to these “drainage” adenopathies 
most frequently encountered in visceral 
carcinomata are the nodal changes that 
occur in primary lymphomatous disease. In 
such instance, when the initial adenopathy 
appears to be mediastinal in location, its 
nature may be reflected in the immediately 
adjacent nodes of the scalene area before 
other nodal fields become palpably 
affected, and biopsy may immeasurably aid 
in planning intelligent therapy or offering 
reasonable prognoses. Occasionally it. is 
thought that obscure pulmonary infiltra- 
tions or fibroses may also fall into one or 
other of these two groups, an accurate 
pathological diagnosis resulting on biopsy 
of the scalene area. 

B. In the second place, the deficiencies 
and potential dangers of a direct surgical 
attack upon bronchogenic carcinoma Ce- 
mand painstaking evaluation of the prob- 
lem before embarking upon any surgical 
procedure in this specific disease. Althou th 
the therapeutic emphasis may vary some- 
what from centre to centre, and indeed 
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even on the same surgical service, certain 
fundamental observations are generally 
accepted and must colour in differing 
shades the approach to the problem of 
therapy in lung cancer. Previous reports 
from this hospital? have shown relatively 
constant operability and resectability rates; 
approximately two of every three patients 
undergoing thoracotomy have a resectable 
lesion. It is, however, in the non-resectable 
group that we are particularly interested in 
this study, because the morbidity rate of 
18.6% and the mortality rate of 14% en- 
countered in thoracotomy alone’ represent 
hazards that cannot be taken lightly. There- 
fore, a rather peculiar surgical philosophy 
has arisen; for it has been considered wise 
and necessary to do everything possible 
to evaluate the resectability as accurately 
as possible preoperatively in order to avoid 
unnecessary thoracotomy. In other words, 
every attempt is made to demonstrate in- 
operability without thoracotomy by assess- 
ing bronchoscopic findings such as bron- 
chial fixation and widening of the carina, 
by investigating possible mediastinal in- 
volvement with cesophagograms and laryn- 
goscopic search for paralyzed vocal cords, 
by studying pathologically any associated 
pleural effusions and by searching care- 
fully for distant dissemination. Recently 
two additional methods of assessment of 
mediastinal involvement have been under 
study, scalene node biopsy in the presently 
reported series, and mediastinal angio- 
graphy. It is with this second emphasis on 
preoperative study of the extent of the 
disease also in mind that the place of 
scalene node biopsy is to be evaluated in 
the subsequent report of our findings. 


OPERATIVE PROCEDURE 


The technique of performing the opera- 
tion has been adequately described in 
other articles*-* since the original descrip- 
tion by Daniels,’ and the procedure is now 
fairly well standardized. One must, how- 
ever, guard against this standardization of 
technique leading to the assumption that 
the operation may be simply or carelessly 
performed, for nothing could be further 
from the truth. It is a lengthy, precise 
dissection in an area requiring accurate 
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anatomical delineation of the important 
landmarks and may not be completed until 
the objectives have been reached. Cer- 
tainly the results, defined on the basis of 
the actual number of positive reports re- 
ceived from the pathologist, will bear wit- 
ness to the patience, skill and perseverance 
of the surgeon. This point requires con- 
tinued re-emphasis for, in most teaching 
centres at any rate, the majority of the 
operations will be conducted by the resi- 
dent staff who in the earlier stages of their 
training do not always fully appreciate the 
necessity for achieving the specific goal 
in every instance. 

As it is a lengthy dissection performed 
under local anzsthesia, adequate sedation 
is essential in order to provide the neces- 
sary relaxation and comfort for the patient. 
Positioning, with the chin rotated away 
from the field, the neck slightly extended, 
and the ipsilateral shoulder elevated slight- 
ly on a sponge rubber support, aids in the 
ease of the dissection, and a high stand 
covering the patient’s head over which the 
drapes may be placed, allows adequate 
ventilation and nursing attention when nec- 
essary. Local anesthesia, often needed only 
in the subcutaneous tissue along the line 
of the incision, is quite adequate provided 
sharp and gentle dissection is performed 
throughout. If necessary, the lateral over- 
hanging part of the clavicular head of the 
sternomastoid may be divided to improve 
the exposure. Small local vessels are divided 
and ligated as required. 

The objective of the procedure is to 
clear the fatty tissue in the triangular area 
bounded by the omohyoid above, the inter- 
nal jugular vein medially, and the subclav- 
ian vein inferiorly with insistent attention 
to delivery of the nodes behind the angle 
between the jugular and subclavian veins. 
We have had no experience with the en- 
largement of the procedure to include 
actual upper mediastinal exploration 
through the thoracic strait at this point, 
although undoubtedly the number of posi- 
tive results should be increased in this 
way.° Because there would logically appear 
to be some added hazard in this refinement 
of the technique, we have thus far felt it 
wise to restrict excision to the actual scal- 
ene fat pad as originally described. 
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TABLE I.—Location or Primary CARCINOMA 
WHEN ScALENE NopEs INVOLVED 


Pars 
intermedius Left Left 
and right upper lobe lower lobe 
lower lobe bronchus bronchus 
bronchus 


Right 
upper lobe 
bronchus 


4 6 4 


Despite the suggestive anatomical evi- 
dence that drainage is not always to the 
ipsilateral scalene nodes, particularly in 
left lower lobe disease,” * ° it has been our 
policy to dissect the ipsilateral nodes only, 
and it is on this basis that the results ob- 
tained will be analyzed and evaluated. 
However, on assessing the positive results 
obtained when this policy has been fol- 
lowed in the investigation of bronchogenic 
carcinoma, it is indeed striking to discover 
that no positive reports have been forth- 
coming when the primary lesion was in 
the left lower lobe area (Table I). This 
is strong confirmatory evidence supporting 
the accuracy of the anatomical observations 
noted above,’ and it now becomes obvi- 
ously necessary to advise a right scalene 
node biopsy when the carcinoma involves 
the left lower lobe. 


TABLE II.—Comp.ications 


. Wound infection—1 case—required drainage for 
1 week post- 
operatively. 

—1 case—required sump drain 
with spontaneous 
healing, but loss of 


. Chylous fistula 


protein necessitated 
transfusion. 
. Ligation thoracic duct—1 case—no complication. 
. Excision of segment of thoracic duct—1 case 
—no complication 
(ends ligated). 
5. Scealene fat pad contained no nodal tissue. 


(Not repeated as other indications of inopera- 
bility were present). 


Although all wounds were _ initially 
drained, pressure dressings have proven to 
be adequate and drains are no longer used. 
Complications are minimal and not con- 
sidered to represent any contraindication 
to the use of the procedure (Table II), 


RESULTS 


Since its first use at the Toronto General 
Hospital during 1954, “scalene node biopsy” 
has been performed on 82 occasions up to 
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the end of October 1957, and it is with 
this first series of consecutive cases that the 
present report deals. The annual incidence 
(Table III) has remained relatively con- 


TABLE III.—ANNvuaAL DIstTRIBUTION OF 
First 82 Cases 


Number of 
Number — operations in 
of bronchogenic 
operations carcinoma 


Number of 
operations 2) 


Year benign disease 


1954 15 9 

1955 21 17 

1956 23 15 

1957 23 17 

(through 

October) = — 
ToTaALs 82 58 24 


stant over this four-year period, there hav- 
ing been an obvious interest in evaluating 
the indications for its use and the success 
of the procedure, but no very great wave 
of enthusiasm leading to a_ tremendous 
number of cases at any one period. This 
fact reflects the doubt in the minds of some 
of the medical and surgical staff deal- 
ing with pulmonary diseases that the biopsy 
would provide information of any real 
value. In the two complete years reported 
(1955 and 1956) there were approximately 
200 new cases of bronchogenic carcinoma 
admitted to this hospital each year and an 
average of only 16 patients were subse- 
quently investigated by means of a “scal- 
ene node biopsy”. Consequently, the pro- 
cedure was utilized in but 8% of this group 
and its limited employment signified not 
only the fact noted above that it was by 
no means a generally accepted method of 
investigation, but of course also the unfor- 
tunate additional feature that consideration 
of thoracotomy still arises in a small pro- 
portion indeed of the total number of casvs 
of lung cancer presented for treatment. 


The series to be studied falls naturaliy 
into three groups of similar size, which 
will now be separately discussed. 


I. SCALENE NODE BIOPSY IN PROVEN CASES OF 
BRONCHOGENIC CARCINOMA (3] CASES—TABi.E 
IV). 


In this instance the operation was pe’- 
formed primarily to determine the extent 
of the disease and make certain that thorac- 
otomy was not contraindicated on _ the 
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TABLE IV.—Proven Cases oF BRONCHOGENIC CARCINOMA 


Positive (8 cases) 


Inoperable for 
other reasons 


Otherwise 
operable 


bilateral reticular 
infiltration....... 
-paralysis diaphragm 
—age 77 
—poor surgical risk. . 


basis of the obvious incurability that 
would be signified by spread of the disease 
bevond the accessible intrathoracic lymph- 
atic plexuses, even when a radical pneu- 
monectomy was to be utilized. Some ex- 
perienced surgeons’’ do not consider meta- 
stases to scalene nodes an unequivocal 
contraindication to resection, believing that 
the patient’s comfort will be improved if 
the primary lesion may be resected, thus 
avoiding distressing symptoms directly re- 
lated to its presence, and that mediastinal 
involvement of this type is not always 
incompatible with a _ prolonged © sur- 
vival. There can be no argument with the 
thesis that palliation is one of the most 
important considerations in the treatment 
of patients and particularly those in whom 
the cure rate leaves, at the very least, 
something to be desired. However, the 
presence of involved scalene nodes reflects 
mediastinal involvement which is frequent- 
ly extensive enough to make resection im- 
possible, thus adding to the burden for 
the patient the appreciable hazards of an 
unsuccessful thoracotomy in which ob- 
structed lung is left in situ after explora- 
tion. It is our belief that this additional 
danger, when pure palliation is the only 
consideration in therapy, makes surgical 
investigation of this type unwarranted. It 
is quite true that resection, if feasible, will 
relieve the patient of the dreadful symp- 
toms of distal sepsis, pain, and recurrent 
hemoptysis, and that peribronchial vago- 
tomy’ may relieve the debilitating parox- 
ysms of coughing engendered by the endo- 
bronchial neoplasm and the presence of 
obstructed and infected secretions, but 
other methods of therapy, such as use of 
the cobalt bomb, may achieve the same 
result at considerably less hazard. Conse- 
quently, as it has been our basic philoso- 


Inoperable for 
other reasons 


Negative (23 cases) 


Operable 


Resectable Non-resectable 


15 y 6 


mediastinal 
extension... . 5 

involvement of 
parietal pleura. . 1 


phy of treatment in this disease that pallia- 
tive therapy should be applied with the 
least risk for the patient, we would agree 
with others® that mediastinal involvement 
of such extensive type should be considered 
an actual contraindication to further surgi- 
cal investigation. 

With this emphasis in mind then, four 
patients in this group in whom no other 
evidence of inoperability was apparent 
were spared the needless risk of a specu- 
lative thoracotomy by the discovery of in- 
volved scalene nodes. The remaining four 
positive results appeared in patients with 
other evidences of inoperability, although 
in two the contraindications to thoracotomy 
referred to age and general condition 
rather than to the actual extent of the 
disease, in which instances the discovery 
of more unequivocal evidence of inopera- 
bility always offers strong support for the 
original decision. 

In the 23 negative examinations other 
evidences of inoperability were present in 
15 instances, and therefore the procedure 
was of potential value primarily in 8 cases. 
However, only two of these tumours proved 
resectable at operation, and it is disappoint- 
ing to note that five proved non-resectable 
because of the presence of a major media- 
stinal mass, the biopsy failing to produce 
evidence that might have spared the 
patient an unnecessary operation even in 
these cases in which it might have been 
expected to fulfil this purpose. It is in this 
group that a mediastinal extension of the 
cervical exposure might have improved the 
results obtained and the value of the pro- 
cedure, for Harken® reports 40% with posi- 
tive biopsies as compared to our figure of 
26%, and one-half of his positive results 
came from the mediastinal part of the 
specimen and not from the scalene fat. 
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TABLE V.—CurinicaL DIAGNostis OF BRONCHOGENIC CARCINOMA 
Not OTHERWISE PATHOLOGICALLY ESTABLISHED 


Positive (6 cases) | 


Otherwise 


Ino perable for | 
operable 


other reasons 


4 2 | 43 


—mediastinal mass on 
barium swallow. . 1 


(although 3 
showed 
questionable 
fixation of 
main bronchi) 


—suspicious cells in 
sternal marrow... 1 
(not absolute 
contraindication ) 


II. SCALENE NODE BIOPSY WHEN THE CLINI- 
CAL DIAGNOSIS OF BRONCHOGENIC CARCINOMA 
HAS NOT BEEN OTHERWISE PATHOLOGICALLY 
ESTABLISHED (27 CASES—TABLE V). 


Although the diagnosis had not been 
established in this group, the results of the 
biopsy procedure are somewhat similar to 
those noted above. Positive reports, repre- 
senting the only pathological support for a 
clinical diagnosis, were obtained in six 
cases (22%) and in four of these the 
radiological lesion might have been con- 
sidered otherwise operable. In one of the 
remaining two cases the evidence on ster- 
nal marrow examination of suspicious cells 
was at the most equivocal, and the strong 
supportive evidence of the biopsy was grat- 
ifying. 

Once again in the 21 negative examina- 
tions the specimen obtained was _ potenti- 
ally important for identical reasons in eight 
cases. In these patients, however, the pic- 
ture was somewhat different, in that six 
were found to harbour a resectable lesion, 
in four cases benign. On the other hand, 
only one carcinoma was found to offer 
any chance of a “curative” resection, the 
other resected lesion falling into the group 
of purely palliative excisions. Therefore, of 
the four cases of carcinoma, three had 
mediastinal extension which could not be 
excised, duplicating the findings in five of 
eight cases noted above in which the 
diagnosis of cancer had been previously 
established. 

Consequently, scalene node __ biopsy, 
which proved positive in 14 of 58 cases 
(24%) in which a clinical diagnosis of 
bronchogenic carcinoma had been made, 
resulted in the only pathological proof of 


Inoperable for 
other reasons 


Negative (21 cases) 


Operable (8 cases) 
Resectable (6 cases) Non-resectable (2 cases 


—Mediastinal 
involvement. . . I 

—Operation deferred | 
until bronchoscopy 
became positive 
at which time 
mediastinal mass 
was present 


~Benign inflammatory 
process 

—Benign endobronchial 
tumour 
Carcinoma 
(1 palliative lobectomy 
with involvement of 
paratracheal nodes) 


the diagnosis in six cases and avoided the 
needless risk of thoracotomy in eight pa- 
tients who might otherwise have been 
thought to harbour curable disease. It 
might also be noted that in the negative 
reports on patients with undiagnosed pul- 
monary shadows there were four patients 
(4 of 24) who proved subsequently to have 
benign inflammatory or neoplastic disease. 

On the other hand, however, the pro- 
cedure performed in this series demon- 
strates real limitation in the assessment of 
possible mediastinal extension, for two- 
thirds of the cases (8 of 12) considered to 
be operable and with negative biopsies 
were found to have mediastinal extension 
that made resection impossible. 


III. SCALE NODE BIOPSY IN OBSCURE PULMON- 
ARY INFILTRATIONS AND FIBROSES OR MEDIAS- 
TINAL ADENOPATHIES (24 CASES—TABLE VI). 


Other reports®":* have all stressed the 
potential diagnostic value of scalene node 
biopsy in pulmonary and mediastinal dis- 
ease of this type in which the actual patho- 
logical process is not apparent clinically 
and in which palpable nodes are not 
detectable in accessible nodal areas from 
which a biopsy might be made. The present 
series supports these contentions, particu- 
larly in the instance of sarcoidosis, and the 
findings tabulated (Table V) do not require 
further discussion other than to note the 
fact that silicosis may also involve these 
nodes, as might be expected from the oper- 
ative observation that they often share the 
anthracotic pigmentation characteristic of 
mediastinal nodes in general. Lymphoma- 
tous diseases do not appear in the patho- 
logical diagnoses in this particular tabular 
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TABLE VI.—OsscureE PULMONARY INFILTRATIONS AND FIBROSES OR MEDIASTINAL ADENOPATHIES 


Clinical diagnosis Number 


Sarcoid 
Pulmonary fibrosis 
Carcinoma suspect 
(mediastinal mass) 
Chronic pneumonitis 
(? obstructive) 
possible endobronchial 
carcinoma) 
Bilateral pleural effusion with 
hilar adenopathy 
Pulmonary artery aneurysm 
possible carcinoma) 


TOPAIS.... 24 


summary, because excised nodes involved 
by these processes have been clinically 
palpable and cannot therefore be included 
within the strict definition of a scalene node 
biopsy. Biopsy of such palpable supraclavi- 
cular nodes remains, of course, an impor- 
tant diagnostic tool, and a larger series 
of scalene node examinations would be 
expected to include instances in which 
impalpable nodes in the scalene fat did 
reflect such pathological changes. 

In the entire group of 24 patients a posi- 
tive diagnosis was made in two-thirds of 
the cases (16 of 24) and the procedure must 
therefore in these instances be con- 
sidered as an integral part of the investiga- 
tion. 


SUMMARY 


The term “scalene node biopsy” is re- 
stricted to the operative excision of the 
scalene fat pad when the lymph nodes in 
this supraclavicular region are not clini- 
cally palpable. Its value as a diagnostic 
tool and as an aid to the definition of the 
extent of pulmonary and mediastinal dis- 
ease is outlined in three groups of patients: 


l. Those’ with 
carcinoma. 


proven bronchogenic 
Those in whom the clinical diagnosis 
of bronchogenic carcinoma has not 
been established pathologically. 
Those who harbour obscure pulmon- 
ary and mediastinal disease. 
Conclusions are drawn as to its place in 
the investigation of these patients. 


Positive 
(pathological diagnosis) 


Negative 


12 (sarcoid) 
1 (sarcoid) 
1 (silicosis) 


2 (chronic 
lymphadenitis) 


2 (sarcoid 1) 
(silicosis 1) 
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RESUME 


La terme de biopsie ganglionnaire scalénique 
est réservé aux excisions opératoires du_ tissu 
graisseux préscalénique lorsque les  ganglions 
lymphatiques de la région sus-claviculaire ne sont 
pas palpables 4 Texamen clinique. D’aprés le 





100 


développement embryologique du thorax les gan- 
glions scaléniques forment un échantillon repré- 
sentatif de la trame lymphatique du médiastin; ils 
sont donc en mesure de refléter les changements 
pathologiques qui peuvent se produire dans _ les 
structures adjacentes. S’il est important de déter- 
miner Jl’opérabilité des néoplasmes pulmonaires 
puisque dans deux cas sur trois la lésion se préte 
a Texérése chirurgicale, il n’en est pas moins 
important de ne pas toucher aux cas inopérables 
et de leur éviter la morbidité de 18.6% et la 
mortalité de 14% attachées a la thoracotomie alors 
qu’une survie parfois intéressante peut étre obtenue 
par des moyens palliatifs. 

La technique opératoire de l’intervention a été 
assez bien standardisée depuis la description prin- 
ceps de Daniels. La premiére intervention de ce 
genre a l’hdpital général de Toronto fut pratiquée 
en 1954. A date de publication de cet article, 82 
biopsies préscaléniques furent faites dans cette 
institution. L’auteur remarque que les 16 interven- 
tions pratiquées en 1955 et 1956 ne représentent 
que 8% des cas de néoplasmes pulmonaires admis 
a Vhépital pendant cette période et semblent 
indiquer qu’on observe encore dans son milieu 
certaines réserves a l’égard de ce procédé. 
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L’importance de la biopsie ganglionnaire scale- 
nique comme moyen diagnostique et comme aide 
a la détermination de létendue des proces.us 
pathologiques pulmonaires ou médiastinaux est 
mise en valeur dans trois groupes de malades: 

1. Ceux chez qui la présence d’un carcinome 
bronchique a déja été établie mais chez «ui 
l’étendue précise i la lésion n’est pas détermince. 
Ce groupe comprend 31 cas de la présente série 
dont huit biopsies positives. Quatre malades 
d’entre eux, que l’on croyait opérables, évitércnt 
ainsi les dangers d’une thoracotomie inutile. 

2. Ceux chez qui la présence d’un cancer pul- 
monaire est soupconnée du point de vue clinique 
sans que l’on ait réussi a en obtenir jusqu’alors 
la confirmation histopathologique. Vingt-sept cas 
furent examinés dans ces circonstances et six 
biopsies positives furent obtenues. 

3. Les porteurs de lésions pulmonaires ou 
médiastinales de nature indéterminée, souvent 
curables, mais chez qui on n’ose entreprendre de 
thérapie par ignorance du diagnostic. Cette caté- 
gorie comprenait 24 malades; un diagnostic positif 
fut obtenu dans les deux tiers des cas. 


MEGACOLON IN INFANTS AND CHILDREN® 


COLIN C. FERGUSON, M.D., F.R.C.S.[Cj, Winnipeg, Man. 


ALTHOUGH megacolon is not a common 
condition in infants and children, it does 
occur, and may produce serious difficulties. 
Since “megacolon” is simply a descriptive 
term for a grossly distended and dilated 
colon, and is not a pathological entity, the 
various types of megacolon encountered in 
infants and children will be considered 
separately, according to etiology. 

Three different types of megacolon are 
encountered in this age group: (1) con- 
genital or aganglionic megacolon (Hirsch- 
sprung’s disease), (2) secondary mega- 
colon, and (3) functional megacolon. 


AGANGLIONIC MEGACOLON 


Hirschsprung’s disease’? or congenital 
megacolon, more properly termed aganglio- 
nic megacolon, is an obstructive megacolon 
occurring above an area of bowel with 
congenitally absent ganglion cells. Most 
frequently this absence of ganglion cells 
occurs in the rectum or rectosigmoid. In a 


*From the Departments of Surgery of the Univer- 
sity of Manitoba, and the Children’s Hospital, 
Winnipeg, Manitoba. 


few instances, only a small area in the 
lower rectum may be involved, or it ma\ 
be extensive and involve the entire large 
intestine. Very rarely there may be skip 
areas of aganglionic segments with nor- 
mally innervated bowel in between. 


SYMPTOMS 


The symptoms vary, depending upon the 
extent of the aganglionic segment and 
the degree of intestinal obstruction pro- 
duced. In all individuals, however, whether 
symptoms are mild or severe, they make 
their appearance shortly after birth and 


persist throughout life or 
treatment is performed. 

The outstanding symptom is constipation 
or obstipation, accompanied by abdominal 
distension. 


until surgical 


In some, the symptoms are severe and 
occur within the first few days of lie. 
These infants present with the typical pic- 
ture of large-bowel obstruction for which 
no organic cause can be discovered on 
examination. Typically, on digital rectal 
examination, or on passage of a rectal tue 
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high up into the descending colon, these 
infants will pass a large amount of gas 
accompanied by foul smelling faecal mate- 
rial, and their distension will diminish, 

in older children with less severe forms 
of the disease, the parents may have been 
abie to prevent serious symptoms by the 
frequent administration of enemas and 
laxatives. On digital rectal examination in 
these children, the rectum is of normal 
or of slightly reduced calibre, and is char- 
acteristically empty even though large 
fecal masses may be _ palpated trans- 
ab dominally. 

in all children with aganglionic mega- 
colon, episodes of foul smelling diarrhoea 
around fecal impaction, as reported by 
Stockdale and Miller,* may occur and the 
resulting dehydration and electrolyte im- 
balance may be severe. Diarrhoea of this 
type may be the first symptom for which 
the child is brought for medical attention. 


DIAGNOSIS 


In newborn infants with aganglionic 


megacolon, the diagnosis may be difficult 
to establish, particularly as barium contrast 
study of the large bowel will not show the 
typical findings one associates with agang- 
lioic megacolon in an older person. How- 
ever, we have found that examination after 
giving barium by rectum in these little 
babies will give considerable information. 
First of all, the examination rules out 
causes of organic obstruction, and secondly, 
the infants will not subsequently evacuate 
the barium properly—the barium may re- 
main in the colon for a period of several 
days. Thus, in the examination of these 
children, even though we realize that there 
is some slight risk in allowing barium to 
remain in the colon for an excessive length 
of time, we repeat radiography of the ab- 
domen 24 and 48 hours after the barium 
enema. In newborn infants with Hirsch- 
sprung’s disease, the retention of barium 
has been a characteristic and a diagnostic 
point of considerable value. 

Swenson and Fishert have recently 
stated that a rectal biopsy to determine 
the presence or absence of ganglion cells 
is of value in these newborns. We have 
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Fig. 1.—Types of megacolon: aganglionic, sec- 
ondary, and functional. 


not performed this test on newborn infants 
as we have felt sufficiently sure of our 
diagnosis to justify laparotomy. At the 
time of laparotomy, we have performed 


Fig. 2.—Typical appearance of aganglionic 
megacolon as shown by barium enema in a child 
2% years old. There is marked “funnelling” in 
the descending colon leading to the small calibre 
aganglionic rectosigmoid. 
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Fig. 3 (a) 


Fig. 3 (b) 


Fig. 3 (c) 


Fig. 3.—Radiographs of an infant six weeks old with congenital megacolon. (a) Upright 
film of abdomen showing tremendous dilatation of the colon with fluid levels. (b) Atypical 
appearance of aganglionic megacolon as visualized by barium enema. (c) Three days later 
barium is still retained; this retention is characteristic of Hirschsprung’s disease in infants 
who may not otherwise show the usual radiographic findings. 


intra-abdominal biopsies of the bowel wall, 
which have established not only the diag- 
nosis but also the extent of the aganglionic 
segment. 

In older children with less severe forms 
of aganglionic megacolon, the diagnosis is 
usually not too difficult to establish from 
a consideration of the history, the physical 
examination, and the radiographic find- 
ings. Typically, barium enema will reveal 
a normal sized or slightly narrowed recto- 
sigmoid with a massive funnelling mega- 
colon proximal to this area, Occasional 
difficulty has arisen where the areas of 
absent ganglion cells are extremely short; 
it is in these cases that we have found a 
rectal biopsy to be of great value. 

When the entire colon is involved in 
the aganglionic process, then the picture 
is likely to be very confusing. Again, at 
laparotomy multiple biopsies of the large 
bowel will reveal the diagnosis and the 
extent of the pathological process. 

When the entire small bowel and large 
bowel are deficient in ganglion cells, the 
clinical picture is extremely perplexing and 
the true nature of the intestinal difficulty 
is likely to be found only at autopsy. 


TREATMENT 


In newborn infants with serious symp- 
toms due to aganglionic megacolon, the 
treatment of choice is a temporary colos- 


tomy in normal colon proximal to the 
aganglionic segment. In some cases. this 
may conveniently be a colostomy situated 
in the descending colon, but in others it 
may have to be in the transverse colon or 
even in the ascending colon. In those cases 
in which the entire colon is involved, an 
ileostomy must be performed initially. 


At the time of the colostomy, it is im- 
portant to leave a marker (a silk suture) 
in the bowel wall at the point where the 
funnelling occurs, or, better, at the point 
where normal ganglion cells stop and the 
aganglionic segment begins. Once a prox- 
imal colostomy has been performed, re- 
peat barium enema studies of the distal 
colon are of no value in determining the 
extent of the aganglionic segment. 


These babies do extremely well after 
proximal colostomy. It is advisable to leave 
them with a colostomy until they are at 
least one year of age. One can then per- 
form a definitive operation as advocated 
by Swenson’ by resecting the aganglionic 


segment of bowel and _ re-establishing 
bowel continuity by anastomosing § prox- 
imal colon to bowel just above the anus. 
If the colostomy opening has been situated 
just proximal to the aganglionic segment, 
at the second operation it can be taken 
down and used for the anal anastomosis. 
This has the advantage of eliminating a 
third-stage closure of the colostomy, but 
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has some slight disadvantage in that one 
loses the safety of having a_ proximal 
colostomy to decompress the colo-anal 
anastomosis. When the colostomy is sit- 
uated at a distance proximal to the area 
of aganglionic bowel, then it is best to 
plan the closure of the colostomy at a 
third operative procedure. 

In the rare case in which the entire 
colon is involved by the aganglionic 
process, it has been demonstrated by 
Swenson and Fisher* that resection of the 
entire colon with an ileo-anal anastomosis 
cari be well tolerated and will cure the 
patient of his difficulties. 

in older children with milder forms of 
the disease, one can frequently carry out 
the definitive Swenson procedure without 
performing a previous colostomy. How- 
ever, in a few seriously ill older children 
with severe and obstinent fecal impaction, 
it will be necessary to perform a proximal 
colostomy. After the child’s nutritional 
state has improved and his bowel has been 
adequately decompressed and cleansed, 
the resection can be safely performed. 

In all of these children, it is absolutely 
essential that the bowel be thoroughly 
cleansed and emptied of faecal content be- 
fore resection. Since these children have 
a greatly distended bowel with a large 
absorptive area, ordinary tap water irriga- 
tions may produce water intoxication. Thus 
in all cases it is advisable to use normal 
saline solution for cleansing. While mech- 
anical cleansing of the bowel is the most 
important part of the preoperative bowel 
preparation, we also routinely administer 
neomycin by mouth for 48 hours before 
operation. 

In a few children with aganglionic mega- 
colon there may be associated neurogenic 
disease involving the bladder or ureters. 
For this reason all children should have, 
before resection, intravenous pyelography 
performed to rule out or to establish the 
presence of these urinary tract disturb- 
ances, 


OPERATIVE TECHNIQUE 


The procedure advocated by Swenson’ 
has been used in the patients operated 


upon in this series. The modifications 
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Fig. 4.-Technique of rectal wall biopsy under 
general anesthesia to establish the diagnosis of 
aganglionic megacolon in atypical cases. 


recommended by Hiatt’ as to the incision, 
and the method of intussuscepting the 
bowel, have been employed occasionally 
and have considerable merit. 


It is extremely important that the intra- 
abdominal part of the dissection be car- 
ried down to just above the internal 
sphincter. This is not an easy dissection 
to perform, but, if the operator leaves a 
long segment of aganglionic rectum in the 
pelvis, he cannot expect to obtain a good 
result. 


Bladder disturbances may occur occa- 
sionally after the aganglionic rectosigmoid 
resection. For this reason we routinely 
leave a bladder catheter in place for 
approximately seven days postoperatively. 
Even after this length of time, when the 
catheter is removed the child may require 
additional help to regain normal micturi- 
tion. Similarly, after resection of the agan- 
glionic segment, the bowel will not func- 
tion normally unless properly trained. 
These children have never had _ regular 
bowel movements, nor have they been able 
to appreciate the sensory changes associ- 
ated with a full colon or a completely 
evacuated colon. They need to be taught 
regular bowel habits, and for the first few 
months after operation it is important that 
the colon be kept deflated to allow for 
return of normal tone. 


No satisfactory surgical procedure has 
been found for the alleviation of symptoms 
in patients with extensive aganglionic in- 
volvement of both small and large intes- 
tine. 
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Fig. 5.—Technique of rectosigmoid 
resection for aganglionic megacolon, 


Fig. 5 (a).—The child is positioned 
for a combined abdominal and _eri- 
neal exposure, On opening the aldo- 
men the mesentery of the rectcsig- 
moid is divided, with preservation of 
the blood supply to the proximal 
bowel. The dissection is carried ceep 
into the pelvis and close to the 
bowel, care being taken not to injure 
the ureters. 


Fig. 5 (b).—The aganglionic seg- 
ment is pulled out through the anus, 
and the proximal bowel brought 


down for anastomosis. A biopsy for 
rapid frozen section is taken to make 
certain that resection has extended 
above the area of absent ganglion 
cells. 


Fig. 5 (c).—Colo-anal anastomosis 
is performed in two layers. The pelvic 
floor is reconstructed, and the ab- 
dominal wound closed. / 
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RESULTS 


{t the Winnipeg Children’s Hospital since 
1950 we have operated upon 13 patients 
for aganglionic megacolon. Seven of these 
had symptoms of such severity as to re- 
quire a colostomy within the first few 
weeks of life. Others had slightly milder 
forms of the disease and could be treated 
at a later age. 

[wo of the patients in this series died; 
in one child the entire colon was involved 
in the aganglionic process, and this fact 
Was not appreciated until after death. A 
transverse colostomy performed on_ this 
infant never functioned adequately, and 
eventually the child died of nutritional 
and electrolyte disturbances. This exten- 
sive lesion should have been suspected 
when the transverse colostomy failed to 
function properly. The other death was a 
five year-old child who had had a pull- 
through resection at the age of three and 
one-half years in 1950. The resection was 
inadequate in that the need to resect right 
down to the internal sphincter was not 
appreciated at that time. The child con- 
tinued to have serious difficulties after 
operation, and died. 


Fig. 6.—Radiographic visualization of megacolon 
secondary to anal stricture in an infant nine 
months old. 
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Fig. 7.—Radiographic appearance of functional 
megacolon in a child 3% years old. 


All of these children have been followed 
up for at least several months, and whereas 
some have had postoperative difficulties, 
with episodes of diarrhoea and some ab- 
dominal distension, the results have been 
quite satisfactory once the rehabilitation 
of colon function has been established. In 
none of the children in our series have we 
seen either preoperative or postoperative 
urinary tract abnormalities. 


SECONDARY MEGACOLON 


Secondary megacolon occurs as a result 
of partial obstruction due to an organic 
cause, usually at the anus. We have seen 
this condition after the repair of imper- 
forate ani with residual anal strictures, and 
we have seen it in patients with congenital 
anal stenosis. Occasionally a painful chron- 
ic fissure-in-ano will result in a secondary 
megacolon. 

The treatment is directed to the cause 
of the obstruction. Obstruction is usually 
relieved by anal dilatation, with use of 
laxatives to soften the stools. In all of 
these children the colon has returned to 
normal size after treatment. 
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FUNCTIONAL MEGACOLON 


This condition does not occur in infants, 
but develops in children only after the age 
of three years. These children have tre- 
mendously distended colons filled with 
firm faecal masses. There is no aganglionic 
narrow segment, and the fecal impaction 
occurs at or just slightly above the anal 
opening. Staining of the underwear with 
faeces is a common symptom in these chil- 
dren, On rectal examination the anal 
sphincter is seen to be relaxed and some- 
what patulous. The examining finger im- 
mediately encounters faecal masses in the 
anal canal. 


The cause of functional megacolon is 
obscure. It is due usually to faulty bowel 
training habits, possibly initiated by pain- 
ful defzecation or by enforced bed rest 
during other illness. These children have 
neither a mechanical obstruction nor any 
obvious neurological lesion. 


Treatment takes time but can be suc- 
cessful eventually. The management of 
these cases consists in the following meas- 
ures: (1) Thorough and complete evacua- 
tion of the bowel. Initially, if there is 
severe impaction, this may have to be done 
by manual extraction under general anzs- 
thesia, or may be accomplished by persis- 
tent and prolonged colonic lavage with 
normal saline. Once the colon is emptied 
of the impacted faeces it has a chance to 
regain its normal tone and calibre. How- 
ever, this will occur only if the bowel is 
emptied regularly and does not become 
overdistended. Thus, after the initial re- 
moval of the impacted faces, the patient 
may require colonic irrigations daily for 
several weeks; as the bowel returns to 
normal, these irrigations may be gradually 
reduced in frequency. (2) Laxatives can 
be helpful in stimulating bowel movements 
in these patients. (3) All of these patients 
need to be educated to regular bowel 
habits. 


SUMMARY 


Megacolon in infants and children may 
be due to three causes: it may be a con- 
genital megacolon due to an aganglionic 
segment of bowel; it may be a secondary 
megacolon, due to an anal abnormality 
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producing partial obstruction; or in children 
it may be a functional megacolon due to 
faulty bowel habits. 

The diagnosis, treatment, and _ resu'ts 
after treatment for these three types of 
megacolon have been discussed and 
described. 
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RESUME 


Le mégacdlon n’est pas fréquent chez l'enfant 
mais peut étre la cause de sérieuses difficultés. 
On en rencontre trois types: le mégacdélon con- 
génital ou maladie de Hirschsprung, le mégacélon 
secondaire et le mégacélon fonctionnel. Dans le 
premier type, il y a absence des cellules ganglion- 
naires nerveuses dans un segment plus ou moins 
étendu du cdlon. Les symptoémes résultent du 
degré d’occlusion intestinale, apparaissent dés la 
naissance et persistent toute la vie; il y a con- 
stipation opinidtre accompagnée de _ distention 
abdominale, et parfois de diarrhée fétide avec 
déshydratation et déséquilibre électrolytique. L’exa- 
men par lavement baryté donne de précieux ren- 
seignements tant en éliminant les autres causes 
(obstruction qu’en démontrant une rétention pro- 
longée du barium. 

Le traitement chez les nouveau-nés consiste °n 
une colostomie ou iléostomie suivies plus tard ‘le 
la résection du segment colique intéressé et du 
rétablissement de la continuité. Chez les enfants 
plus agés, on peut fréquemment faire la résection 
et l’anastomose sans colostomie. Les lavages 
dintestin seront faits de préférence avec du sérum 
physiologique plutét que de l'eau. On administre 
de la néomycine 48 heures avant lintervention. 
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Tous ces enfants devraient avoir une pyélographie 
pour établir sil y a association de lésion con- 
énitale du tractus urinaire. Aprés l’opération, il 
Faut voir 4 la rééducation de lintestin et l’em- 
pécher de se distendre si on veut conserver un 
tonus normal. Sur 13 enfants ainsi traités, il y a eu 
deux décés; les résultats chez les survivants ont 
été trés satisfaisants. 

Le mégacélon secondaire résulte d’une obstruc- 
tion partielle due 4 une cause organique habituel- 
lement située a Tanus. Le traitement consiste a 
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lever l’obstacle le plus souvent par dilatation anale, 
et a ramollir les selles par des laxatifs. 

Le mégacélon fonctionnel se rencontre chez les 
enfants de plus de trois ans, et résulte habituel- 
lement d’une mauvaise éducation de lintestin. A 
lexamen le sphinctére semble relaché; le calecon 
de l'enfant est taché. Le traitement peut étre long, 
mais réussit habituellement si on s’assure d’abord 
de bien vider lintestin avec des irrigations coloni- 
ques; on devra administrer des laxatifs et donner 
a ces patients des habitudes de régularité. 


PHYSIOLOGICAL CONSIDERATIONS IN GASTRIC SURGERY® 


R. C. HARRISON, M.D., M.S., F.R.C.S.[C], Edmonton, Alta. 


THE RESULTS OF THE operative treatment of 
gastric and duodenal disease are not com- 
pletely satisfactory. Many surgeons are of 
the opinion that their personal series is 
without blemish, but if they have critically 
examined their results they know that a 
significant percentage still have symptoms 
after operation, or, more frequently, have 
developed new problems since. 

There appears to be ample room for these 
residual symptoms—indeed, the physiology 
of the gastroduodenal area is so seriously 
affected it is surprising that postoperative 
distress is not universal. In the classical 
Polya operation, the storage capacity of the 
stomach is reduced by three-quarters; the 
remainder of the gastrointestinal tract 
is deprived, at least temporarily, of 
its autonomic nerve supply; the antrum, 
whose secretion is alkaline, is discarded; 
the pylorus is irretrievably lost; and 
the bolus of food directed to the jejun- 
um, where it hastens on down the intestinal 
tract. Biliary and pancreatic secretion is 
stimulated inadequately, arrives as an irri- 
tating mixture in the empty stomach too 
late to mix with the bolus, and eventually 
follows the food down without properly 
aiding in its digestion. 

Attempts have been made to avoid some 
of these undesirable features, but the prob- 
lem of ulcer recurrence has again arisen 
when the surgical procedure was con- 
tracted. In this communication the present 


*From the Department of Surgery and the Mc- 
Eachern Laboratory, University of Alberta, 
Edmonton. 


knowledge concerning ulcer pathogenesis 
will be reviewed briefly, and the physiology 
of acid secretion examined from a surgical 
perspective. Because it is not known, the 
ideal operation for ulcer will not be pre- 
sented, but the relative advantages and 
disadvantages of existing procedures will 
be considered from a physiological aspect. 


PATHOGENESIS OF ULCER 


Ivy et al.' define a peptic ulcer as “a 
benign, nonspecific ulcer located in those 
portions of the alimentary tract bathed by 
gastric juice”. Acid-peptic ulcer would be 
a better term, as the relationship between 
acid and ulcer is well established. 

The production of an ulcer is probably 
due to either an increase in acid-pepsin 
production, a failure of neutralization, buf- 
fering, or dilution, or a reduction in tissue 
resistance. The theories regarding the etiol- 
ogy of peptic ulcer are legion, but the 
evidence points most strongly to an 
increased production of acid and pepsin, 
particularly the former. This is not to imply 
that other theories have been disproven, 
but attempts to implicate factors other than 
increased acid production have not been 
successful, whereas animal and human in- 
vestigation has pointed very strongly in that 
direction. 

Experimental peptic ulcer in dogs has 
been produced by many methods, most of 
which involve either an increase in acid 
secretion, a reduction in neutralizing 
power, or a combination of both. Pyloric 
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ligation results in gastric ulcers in rats and 
guinea pigs (Shay et al.?), but not in other 
experimental animals. Gastroenterostomy 
alone is frequently followed by duodenal 
ulcer in the dog, an animal which does not 
develop a chronic duodenal ulcer under 
normal conditions. Drugs such as histamine 
(Code and Varco*), caffeine, and cincho- 
phen will produce a peptic ulcer because 
of increased acid secretion. If the bile and 
pancreatic juice are drained internally at 
a lower level in the gastrointestinal tract, 
peptic ulcer will result (Exalto-Mann- 
Williamson operation ). 

Data with respect to acid output in 
cases of gastric and duodenal ulcer are 
difficult to evaluate, but Ivy’ has reviewed 
this subject exhaustively and has _ con- 
cluded: “The duodenal ulcer patient re- 
gardless of the stimulus employed tends to 
secrete a greater volume and a greater 
quantity of acid than the normal. Gastric 
ulcer patients also hypersecrete, but to a 
lesser extent than the duodenal ulcer 
patient. The duodenal ulcer patient also 
secretes more juice at night.” The duodenal 
acidity is increased in patients with duo- 
denal ulcer, as determined by aspiration 
and direct in situ pH methods.*:* Benign 
gastric and duodenal ulcers do not occur 
in the presence of achlorhydria. Either can 
occur, however, with a normal acid re- 
sponse to a test-meal or histamine. 

A review of the experimental and clinical 
evidence would suggest that peptic ulcer 
is due to an increase in acid secretion, and 
that this increased secretion is not due to 
an abnormal mechanism but to an in 
creased activity of the usual mechanisms. 
It is also possible that the increased secre- 
tion is due to a failure of the normal 
inhibitory factors. These will be briefly 
reviewed. 


The Stimulation of Gastric Secretion 

It has been well established that three 
and probably more overlapping phases of 
acid stimulation operate. 

By means of the vagi the thought, sight, 
smell or taste of food results in the stimu- 
lation of acid secretion (cephalic phase ).° 

The presence of food in the antrum, or 
antral distension, results in the production 
of a humoral substance, called gastrin, 
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which results in parietal cell stimulation 
(gastric phase).? This effect is dependent 
upon the antral pH, as will be discussed 
later, 

Food products (or possibly a humoral 
agent similar to gastrin) are absorbed from 
the proximal intestine, and serve to stimu- 
late acid secretion (intestinal phase ).* 

Animal experiments’ suggest that the 
cephalic (45% ) and gastric (45% ) phases 
are much more significant than the intes- 
tinal (10%). The stimulating mechanisins 
are probably to some extent interdepend- 
ent, and they undoubtedly overlap in time. 

Stress'’ and the pituitary adrenal axis is 
a timely topic, and the role of stress in 
everyday life has long been considered 
ulcerogenic. As will be seen, the emotional 
response via the vagi may be inhibitory as 
well as stimulating. Undoubtedly all hor- 
mones influence acid secretion to some 
degree. Whether the adrenal exerts a major 
or minor influence on gastric secretion is 
an unanswered question.''-™* 

It has been suggested that the endocrine 
function of the pancreas is of considerable 
significance in the control of acid secre- 
tion.'* !* Several clinical cases have been 
reported'®: '? of recurrent stomal ulceration 
associated with islet-cell tumours of the 
pancreas. Although this association is prob- 
ably due to the presence of an_acid- 
stimulating factor by the pancreatic tum- 
ours, there is no evidence that the endocrine 
secretion of the pancreas plays a significant 
role in the day-to-day control of acid 
secretion, or in the usual case of peptic 
ulcer.'* The exocrine secretion of the pan- 
creas is, of course, significant in helping to 
neutralize hydrochloric acid. 


The Inhibition of Gastric Secretion 

The vagus contains both stimulating and 
inhibitory fibres, and Wolf and Wolff" 
have demonstrated that emotional states 
can influence gastric secretion. However, 
there is no constant response in the same 
individual, or from person to person. {n 
some instances, for example, anger inhibited 
secretion, while at other times it resulted 
in an increased secretion (cephalic inhibi- 
tion). 

Kosaka and Lim*’ demonstrated that tie 
inhibition of gastric secretion subsequent 
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to a fatty meal was due to the formation 
of a humoral agent in the mucosa of the 
intestine, which they labelled enterogas- 
trone (intestinal inhibition ). 

Sokolov"! first observed that acid in the 
duodenal area inhibited parietal cell secre- 
tion, and also inhibited peristalsis in the 
prepyloric region. This inhibitory effect is 
reduced after vagotomy.** 

Dragstedt and his associates demon- 
strated in the dog that antral stimulation 
of parietal cell secretion was markedly 
affected by the pH in the region of the 
antral mucosa.** They found that when the 
antral environment was acidic parietal cell 
stimulation was minimal, presumably _be- 
cause of a reduction in gastrin formation. 
When the antrum was bathed by a rela- 
tively alkaline juice, gastrin stimulation and 
parietal cell secretion was maximal. Harri- 
son, Lakey and Hyde demonstrated, also 
in dogs, that there might be an actual 
inhibitory substance produced by the an- 
trum, providing it was maintained in an 
acidic environment, and suggested that the 
antrum might be preserved in surgical 
procedures if its environment remained 
acidic (antral inhibition ).2* This had been 
found to be true in the experimental ani- 
mal by State et al.,*> and also by Wangen- 
steen and his co-workers.”° Wangensteen’s 
antral preserving procedures for duodenal 
ulcer in patients, particularly the segmental 
resection, have not been followed by a sig- 
nificant incidence of recurrent ulcer.?? 


The Effect of Standard Surgical 

Procedures on Acid Production 

Acid production in the experimental ani- 
mal can be measured directly by means of 
a gastric pouch, or indirectly by determin- 
ing the incidence of ulcer production. It is 
widely appreciated that gastric aspiration 
techniques, both in the human and in the 
experimental animal, are difficult to inter- 
pret. It is to be hoped that in situ pH 
determinations with gastric electrodes will 
be of value. Generally speaking, gastric 
pouches are either vagally innervated 
(Pavlov), in which case the parietal cells 
in the pouch are stimulated by all phases 
of gastric secretion, or denervated ( Heiden- 
hain), where only blood-borne stimulants 
affect parietal cell secretion. 
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It might well be asked: What is the 
correlation between animal experiments and 
the results in human gastric surgery? Ex- 
perience over the past five decades has 
demonstrated that procedures which pro- 
duce ulcers in the dog will also result in 
a high incidence of stomal ulcer in the 
patient undergoing operation, and a great 
deal of practical and theoretical information 
has been obtained as a result of these ex- 
perimental procedures, Let us examine the 
effect of some of these procedures on pari- 
etal cell stimulation, as measured in the 
experimental animal. 


Drainage Procedures 


Pyloric obstruction generally leads to an 
increased parietal cell output, and in some 
experimental animals leads to gastric ulcera- 
tion.” ** Relief of this obstruction by means 
of gastroenterostomy increases parietal cell 
secretion (Fig. 1). Experimental work by 
Dragstedt would suggest that a gastroen- 
terostomy following vagotomy in the region 
of the antrum does not result in increased 
parietal cell secretion, as measured by the 
output of a Heidenhain pouch, but Harkins 
and Kanar*® have shown that if the gastro- 
enterostomy opening is sufficiently large to 
function well, a marked increase in parietal 
cell output occurs, whether the gastro- 
enterostomy is high or low. 

The mechanism appears to be as follows. 
Diversion of the alkaline duodenal secre- 
tion on to the antral mucosa results in an 
increased production of gastrin, with a 
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Fig. 1.—The effect of gastroenterostomy on the 
secretion of a denervated (Heidenhain) pouch. 
(Courtesy of Western Journal of Surgery, Obstet- 


rics & Gynecology.?® ) 
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EFFECT OF VAGOTOMY ON GASTRIC SECRETION 
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Fig. 2.—The effect of vagotomy on the secretion 
of a denervated (Heidenhain) pouch, This in- 
creased secretion does not occur if the antrum has 
been removed previously. (Courtesy of Annals of 
Surgery.2° ) 


resultant increase in acid production. 
Whether or not this results in a stomal 
ulcer will depend on a number of other 
variables to be considered later. This in- 
crease in parietal cell secretion does not 
occur to an appreciable degree if drainage 
is accomplished by pyloroplasty or pyloro- 
myotomy.*’ It does not occur in any drain- 
age procedure, of course, if the antrum has 
been excised. 

It is important for surgeons to realize 
that drainage procedures in themselves 
have an effect on acid secretion, and are 
likely to increase the incidence of stomal 
ulcer. Drainage procedures are a necessary 
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accompaniment of vagotomy, and probably 
tend to detract from the beneficial effect 
of the vagotomy itself. Although this has 
not been worked out fully in the experi- 
mental animal it would seem likely that a 
functioning gastroenterostomy in the pre- 
pyloric area would stimulate acid secretion 
to a greater extent than one at a higher 
level. This is in direct contrast to the 
present teaching, and it is important that 
this question be answered by further exper- 
imental studies. 


Vagotomy 

It has been well established that vago- 
tomy eliminates the cephalic phase of 
parietal cell stimulation, but it is not suffi- 
ciently appreciated that this increases the 
humoral phase (Fig. 2). Here again this 
“paradoxical effect of vagotomy” on pouch 
secretion is probably due to the reduction 
in acidity in the region of the antrum. 
Dragstedt feels that the explanation lies 
largely in gastric retention (Fig. 3), and 
his experiments suggest that if a drainage 
procedure is done simultaneously this ten- 
dency to increase the parietal cell produc- 
tion does not occur (Dragstedt et al.**). 
Here again the answer to this question 
is not entirely clear, as Harkins (Kanar and 
Harkins”) has found in his series that out- 
put was increased in spite of gastro- 
enterostomy (Fig. 4). Indeed, in one of 
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Fig. 3.—Effect of gastroenterostomy on the secretion of a denervated (Heidenhain) pouch, 
and the effect of subsequent vagotomy. (Modified, from Dragstedt et al.,28 courtesy of 


Annals of Surgery. ) 
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Fig. 4.—Failure of gastroenterostomy to reduce the 
increased pouch secretion subsequent to vagotomy. 
In this experiment the second diagram shows the 
increased secretion following vagotomy, and the 
third a slight further increase following gastroen- 
terostomy. In Harkins’ five dogs the average 
change before and after gastroenterostomy was not 
marked. Gastroenterostomy, however, did not 
reduce the hypersecretion subsequent to vagotomy. 
(Courtesy of Western Journal of Surgery, Obstet- 
rics & Gynecology.29). 


his animals, pouch secretion increased even 
further after gastroenterostomy. Here again 
the results are conflicting, but it should 
cause One to pause and wonder whether 
the problem of ulcer recurrence is not 
going to be a serious one when these two 
procedures are combined. Vagotomy does 
not protect the experimental animal against 
a histamine induced ulcer," nor does the 
Exalto—Mann- Williamson ulcerogenic oper- 
ation.*? Although the presently reported in- 
cidence of stomal ulcer after vagotomy and 
gastroenterostomy is high, it is not suffi- 
cient to condemn this procedure for the 
treatment of duodenal ulcer. We must re- 
member, however, that the true incidence 
of stomal ulcer after gastroenterostomy 
alone was not appreciated by the surgeons 
of North America until the procedure had 
been widely practised for 20 years. 

Vagotomy of course reduces gastric tone 
and particularly motility, “Pylorospasm”, it 
has been shown, is not an entity.** Whether 
or not it influences antral inhibition of acid 
production is debatable; but it appears to 
reduce duodenal inhibition of acid secre- 
tion.?? 


The Antrum 

It was established decades ago that re- 
moval of the antrum with a small portion 
of acid-secreting mucosa was an inadequate 
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surgical procedure for duodenal ulcer. 
Measurement of gastric pouch secretion 
after removal of the antrum shows a marked 
reduction in parietal cell output—which is 
to be expected, as the main stimulation of 
the denervated pouch is from the antrum. 
The failure of antrectomy to cure duodenal 
ulcer simply demonstrates that elimination 
of this factor alone is not sufficient to reduce 
acid output by the body of the stomach. 
It is quite possible that elimination of this 
single factor augments the stimulation via 
the vagal and intestinal pathways. 

A very significant step forward in antral 
physiology occurred when Dragstedt and 
his associates demonstrated that antral 
stimulation of parietal cell secretion was 
dependent on the pH in the region of the 
antrum.2" When acidity in the region of 
the antrum is high, parietal cell output is 
markedly diminished; whereas if the an- 
trum is in contact with neutral or alkaline 
secretion, parietal cell output is greatly 
increased. This work explains beautifully 
the high incidence of stomal ulcer which 
resulted when the antrum was excluded 
and left in contact with alkaline secretion, 
as in the Eiselsberg, Devine, or Finsterer 
procedures.** 

Dragstedt attributed the reduction in 
parietal cell secretion, when the antrum 
was in an acid environment, to a reduction 
in gastrin production. In our laboratory 
(Harrison, Lakey and Hyde**) an experi- 
ment designed to demonstrate an active 
inhibitor substance, should one be present, 
appeared to show that the antrum might 
be capable of active inhibition. 

This experiment and its results are illus- 
trated diagrammatically in Fig. 5. Drag- 
stedt and his associates demonstrated that 
transplantation of the antrum to the colon 
resulted in a marked increase in acid secre- 
tion.** At the completion of the first opera- 
tive procedure we achieved a high acid 
environment for one-half of the antrum, 
which had been left in its normal location, 
by transplanting the distal half to the colon. 
We reasoned that if an inhibitor substance 
were produced by the antrum in these cir- 
cumstances, its removal from the stomach 
would result in an increase in pouch secre- 
tion. If only gastrin were produced by the 
antrum, removal of this half of the antrum 
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Fig. 5.—Evidence for an acid inhibitor in the gastric antrum. (Courtesy of Annals of Surgery.?*) 


should result in either a slight fall or have 
no effect on pouch secretion. A very sig- 
nificant output in pouch secretion resulted 


when the gastric half of the antrum was 
excised, as shown by the graph in Phase 
II, Fig. 5. This suggests that the antrum 
in an acid environment not only produces 
less gastrin, but may also secrete a sub- 
stance which actively inhibits acid produc- 
tion. Phase III merely illustrates that the 
pouch secretion was almost entirely due to 
the stimulation afforded by the antral 
diverticulum on the colon. 


Discussion 


As has been shown, the antral mechan- 
ism is a key one in the production and 
control of hydrochloric acid secretion by 
the parietal cells in the body of the stom- 
ach. Not only is it capable of stimulating 
gastric secretion, but changes in its pH 
resulting from other procedures aimed at 
ulcer control may tend to actually increase 
the overall production of acid. It should 
be mentioned that, in considering these 
experimental procedures, we are assessing 
only the humoral stimulation of a sample 
of the parietal cell mass, and all conclusions 
may not be valid. Ideally we should have 
an ulcer-producing procedure in the experi- 


mental animal which does not involve the 
introduction of a drug such as histamine 
nor interfere with the animal’s nutrition, 
so that we could test the effect of standard 
surgical procedures on ulcer development. 
However, a perfect experiment is as diffi- 
cult to plan as a perfect murder, and the 
problem usually has to be approached in- 
directly. 

In the light of the foregoing it is now 
apparent why many of the older proced- 
ures for duodenal ulcer were dismal fail- 
ures, In most instances they were likely to 
increase acid production rather than de- 
crease it, and so were unsound physiologi- 
cally. This is true of gastroenterostomy, the 
antral excluding procedures described by 
Eiselsberg, Finsterer and Devine, vagotomy 
alone, pyloroplasty alone, the Schmilinsky 
operation®® and many others. 

There is no question that a recurrent 
ulcer can be controlled satisfactorily by 
one of the modifications of the Billroth 
operation, but the price paid in altered 
function is too high. In order to reduce the 
functional cell mass we _ simultaneously 
interfere with other structures, to the deti- 
ment of the patient. The Billroth proced- 
ures are physiological only in so far as they 
result in the removal of an adequate 
amount of acid-secreting tissue. Physiologi- 
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cally, the Billroth I procedure should be 
superior to the II, for many reasons. A high 
incidence of recurrent duodenal ulcer in 
some series of Billroth I operations must 
surely be due to a less radical resection, 
for it has been demonstrated repeatedly 
that the duodenum is more resistant to acid 
peptic digestion than is the proximal jejun- 
um, and much more resistant than the 
je1unum at lower levels.*? With sufficient 
mobilization, an adequate resection and 
gastroduodenal anastomosis is generally 
feasible. 

If vagotomy is employed for the treat- 
ment of duodenal ulcer, it would appear 
that the drainage procedure of choice 
would be pyloroplasty rather than gastro- 
enterostomy. 

Antrectomy has proved to be an inade- 
quate operation for ulcer and antrectomy 
with inadequate removal of the parietal cell 
mass, whether or not it is combined with 
vagotomy, is probably also doomed to be 
an inadequate procedure. State et al.*° 
and Wangensteen and his co-workers?° 
have shown in the experimental animal 
that the retained antrum in continuity 
tends to protect against ulcer recurrence 
when an inadequate resection of the acid- 
secreting portion of the stomach is_per- 
formed. 

If we accept the postulate that the 
successful treatment of peptic ulcer is best 
directed at a reduction in parietal cell 
secretion, we should search for an operation 
which will upset the anatomy and _ physi- 
ology of the gastroduodenal area to a 
minimal degree. This in turn should reduce 
the incidence of undesirable postoperative 
sequelz. Translated into practical terms 
the reduction of the storage capacity of 
the stomach should be minimal, autonomic 
nerve supply to the gastrointestinal tract 
should be preserved, the pylorus should be 
retained, and the normal gastroduodenal 
relationship maintained. Whether or not 
the antrum should be retained is debatable, 
and indeed, it is impossible to answer this 
question at the present time. It would 
appear that if acid levels are adequate the 
antrum will function well, and will not 
produce acid stimulating gastrin in 
excessive amounts. If, however, acid levels 
are too high, the threshold of resistance of 
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the mucosa to acid peptic digestion will be 
exceeded and ulcer will result. Certainly, 
if the antrum is bathed by alkaline secre- 
tion, there will be a marked increase in 
acid output. A great deal of further work 
is needed to help clarify these aspects of 
the ulcer problem. 


SUMMARY AND CONCLUSIONS 


The cause of peptic ulcer is probably 
an increase in the production of acid due 
to hyperactivity of one or more of the 
normal stimulating mechanisms, or due to 
a failure of one or more of the normal 
inhibiting mechanisms to control the level 
of acidity in the gastroduodenal area. 
These normal stimulating and inhibiting 
factors are reviewed, and the experimental 
production of peptic ulcer is briefly con- 
sidered. 

Any procedure which decreases acidity 
in the region of the antrum results in in- 
creased acid production by the body of 
the stomach. (The reverse is also true. ) 
The mechanism for this is either an in- 
crease in gastrin production or a decrease 
in the production of an inhibitory sub- 
stance by the antrum. Thus vagotomy 
tends to increase parietal cell acid pro- 
duction, as does gastroenterostomy. The 
effect of pyloroplasty is less marked. Antral 
excluding procedures such as those of 
Eiselsberg, Finsterer or Devine markedly 
increase acid production. 

Present procedures for ulcer control are 
either inadequate, adequate but with un- 
happy postoperative sequelae, or unproven 
on both counts. The search for a better 
procedure should be based on physiological 
principles, and should be thoroughly 
worked out on experimental animals. Of 
the 12 or more procedures now being tried 
on clinical cases, probably 909% will prove 
to be inadequate for ulcer control. Some 
are frankly ulcerogenic. 
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RESUME 


La cause de lulcére peptique est probablement 
unc augmentation de la production d’acide venant 
dune Teasseeaeit dun ou de plusieurs des 
mévanismes stimulateurs, ou d’une_ suppression 
dun ou de plusieurs des mécanismes inhibitifs 
régissant le taux d’acidité dans la région gastro- 
ducdénale. 

‘'n rappel nous est offert de la fonction normale 
de: facteurs de stimulation ou d’inhibition, ainsi 
que des données expérimentales accumulées dans 
la production de a tn artificiel. 

Toute intervention qui tend a diminuer le 
decré d’acidité dans la région antrale améne en 
retour une augmentation de la production d’acide 
du corps gastrique. L’inverse est également vrai. 
Le mécanisme en jeu est soit une augmentation 
de la production de gastrine, soit une diminution 
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de la production par la petite tubérosité, d’une 
substance inhibitrice. Ainsi la vagotomie tend a 
augmenter la sécrétion acide des cellules pariétales 
et la gastroentérostomie en fait autant. L’effet de 
la aikticnsieilin est moins prononcé. Les _inter- 
ventions pour exclusion de Tem comme celles 
de Seka de Finsterer ou de Devine aug- 
mentent considérablement la production d’acide. 

Les procédés actuels pour le contrdle de 
Yulcére sont ou bien inadéquats, ou adéquats 
mais avec des suites post-opératoires indésirables, 
ou mal connus sous ces deux chefs. La recherche 
dun meilleur procédé devrait étre fondée sur des 
principes physiologiques et appuyée solidement 
sur lexpérimentation animale. De la douzaine de 
procédés cliniquement en cours, il est probable 
que 90% s’avéreront insuffisants pour le contrdle 
de lulcére. Certains d’entre eux méme favorisent 
ouvertement l’ulcération. 


THE IMMEDIATE LOCAL COMPLICATIONS OF GASTRECTOMY* 


C. W. CLARK, M.D., F.R.C.S.[C], F. W. DuVAL, M.D., F.R.C.S.[C] and 
W. A. MACLEAN, M.D., F.R.C.S.[C], Winnipeg, Man. 


THE FOLLOWING REPORT constitutes a review 
of the complications occurring in all pa- 
tients with peptic ulceration treated by 
subtotal gastrectomy in the Winnipeg Gen- 
eral Hospital during 1947-1956. The his- 
tories reviewed were of consecutive cases 
taken from the private and public ward 
services of an 850-bed general hospital. 
The operations were performed by 23 
different surgeons and residents. The major- 
ity of the surgery, however, was undertaken 
by six members of the honorary attending 
surgical staff. It was felt that a review of 
the experience of such a varied group, 
practising in a general hospital, would 
provide a suitable comparison with the 
published reports from large centres where 
the type of procedure and care is standard- 
ized. 


MATERIAL 

During the period under review, 767 
gastric resections for peptic ulceration were 
performed. The sites of the lesions together 
with a breakdown of the sex incidence of 
these cases may be seen in Table I. 


PREVIOUS OPERATIONS 
In this series 14.1% had undergone pre- 
vious operations for ulcer, and these 108 


*From the Department of Surgery of the Univer- 


sity of Manitoba and_ the General 
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patients had a total of 126 procedures 
performed. Closure of acute perforation 
was performed on 64 patients, gastroenter- 
ostomy on 39, laparotomy only on 8, pyloro- 
plasty on 6, closure of perforation and 
gastroenterostomy were carried out at the 
same operation on 4, vagotomy on 2, local 
resection of stomal ulcer on 2, and one had 
gastrotomy with ligation of bleeding vessel. 


TYPE OF RESECTION 


While it was not always possible to esti- 
mate accurately from the operative records 
the amount of stomach removed, the 
majority of procedures were described as 
two-thirds or three-quarters gastric resec- 
tion. In 44 cases in the series “measured 
subtotal gastrectomy” as described by 
Visick' was performed; otherwise no accur- 
ate appraisal of the amount of gastric 
tissue removed had been made. Owing to 
local difficulties encountered at the time of 
operation, nine patients were submitted to 
a staged gastric resection, as has been advo- 
cated by McKittrick et al.* 


TYPE OF ANASTOMOSIS 


Anastomosis in 28 cases (3.6%) was of 
the Billroth I variety. The remainder were 
of some modification of the Billroth II: 
38% were of the full Polya type, and 42% 
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TABLE I.—Srre or ULcEer 


Male 


Female 


Total 


Duodenal 75 485 
42 131 

7 35 

1 16 


Total No. of Cases.. 642 125 767 


*“Combined” indicates co-existing gastric 
Puodenal ulcers. 


and 


of the Hofmeister variety; in 15% the kind 
of anastomosis was not specified, Two- 
thirds of the cases had an antecolic ana- 
stomosis; in the others a retrocolic gastro- 
jejunal procedure was performed. 


REMOVAL OF ULCER 

In assessing ulcer removal certain factors 
had to be considered. The final yardstick 
to this determination rested with the path- 
ology department. It was felt that even 
this was not a completely infallible source 
since in many cases the surgeon’s operative 
note and the pathologist's examination 
report did not coincide. In many instances 
the ulcer had been destroyed by the 
crushing clamps placed on the duodenal 
end of the resected specimen, so that the 
pathological specimens showed evidence of 
submucosal or subserosal fibrosis: they 
were considered as “ulcer removed”, Using 
the above criteria, 749% of the ulcers were 
excised with the specimen. 


DRAINAGE 


Individual variations in operative tech- 
nique again became obvious. In this series 
drainage was used in 321 cases (42%) 
usually by means of a Penrose soft rubber 
tube placed in Morison’s pouch. 


COMPLICATIONS 


This study includes only the immediate 
complications arising during the patients’ 
hospital stay after gastrectomy. These are 
discussed under two main headings — 
operative mortality and operative morbid- 
ity. 


1. OPERATIVE MORTALITY 


Of the 767 patients under review, 17 
died during the postoperative period, an 
operative mortality of 2.2%. 
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Included in the series were 28 patients 
with severely bleeding ulcer for which 
emergency gastrectomy was performed to 
control hemorrhage: 4 deaths occurred, 
a mortality rate of 14.3%. The mortaiity 
figure for the lective gastrectomies was 
1.7%. Emergency gastrectomy was per- 
formed in 12 of the first 450 cases: 3 
patients died — a mortality rate of 25% 
for emergency gastrectomy. In the final 
series of 350 operations, including 16 e¢m- 
ergency gastrectomies, there was only one 
death from the emergency procedures -- a 
mortality rate of 6.2%. In this centre, since 
1954 the emphasis has been placed on early 
surgery for massive or recurrent hzma- 
temesis. We feel that this is the most im- 
portant cause of the improvement indicated 
by the figures, 


Deaths Due to General Complications 


With reference to Table II, it is worthy 
of comment that two of these patients 
had preoperative cardiographic evidence 
of myocardial disease; these two patients 
were also subjected to cholecystectomy for 
calculi at the time of gastrectomy. It would 
seem advisable that the additional pro- 
cedure be delayed in these circumstances. 


TABLE II.—Causre oF DEATH: 
GENERAL COMPLICATIONS 


Due to general 


complications: 8 cases (1.1% operative 
mortality ) 


Diagnosis Site of ulcer Autopsy 
1 Gastric yes 
2 Duodenal no 
Gastric no 
Pulmonary embolus....... 1 Duodenal yes 
Uremia and biochemical 
fol. 


Coronary occlusion........ 
Cerebrovascular accident... 


2 Combined no 

Duodenal no 
| Duodenal no 
1 Gastric yes 


Cardiac arrest 
Myocardial rupture....... 


The death due to pulmonary embolism 
has been previously reported by Elliott and 
Beamish as embolic occlusion of a patent 
foramen ovale. ' 


Deaths Due to Local Complications 


These deaths are divided into six groups 
as outlined in the table, and are defined 
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as deaths resulting from complications 
arising within the operative field and the 
direct sequel of the operative procedure. 
These 9 deaths represent a mortality rate 
of 1.2%; the case histories are summarized 


briefly below. 


TABLE III.—Causr oF DEATH: 
LocaL COMPLICATIONS 


9 cases 
(1.2% operative 
mortality) 


Due to local complications: 


Site of ulcer Autopsy 


Diagnosis 


Duodenal stump “blowout”? 3 Duodenal yes 

Duodenal yes 

Stomal yes 

Perforation of site of closure 

of stomal ulcer........ 
Perforation of duodenal 

ulcer left in situ. ...... 
H:emorrhage.......... 


1 Stomal no 


1 Duodenal yes 
2 Duodenal yes 

Duodenal yes 
Stomal obstruction........ 1 Duodenal yes 
Peritonitis and septicemia 1 Duodenal ves 


Duodenal Stump “Blowout” 

Case 1, a 59 year old man, had an emerg- 
ency operation for severe hemorrhage. Stump 
closure was difficult and a catheter was placed 
down to it for drainage. On the eighth post- 
operative day he had severe abdominal pain 
and shock, and bile drainage occurred through 
the wound. He died on the 12th day of peri- 
tonitis caused by stump leakage. 


Case 2. This patient had an uncomplicated 
resection for duodenal ulcer and was discharged 
home on the 12th day. He was readmitted on 
the 15th postoperative day with severe abdom- 
inal pain, abdominal rigidity, and vomiting, 
and was treated for acute pancreatitis. Lapar- 
otomy on the 20th day revealed bile periton- 
itis and “blown” duodenal stump. Drainage 
was instituted but he died the next day. 
Autopsy showed peritonitis and ruptured duo- 
denal stump associated with mechanical ob- 
struction of the afferent loop by twisting of 
the jejunum. 


Case 3, a 62 year old man, had a 20-year 
history of duodenal ulceration. Previously a 
perforation had been closed and gastroenteros- 
tomy performed subsequently; at a third pro- 
cedure a stomal ulcer was excised locally. He 
continued to have considerable difficulty and 
presented with massive hemorrhage, controlled 
by preoperative transfusion. The operation 
report noted a friable duodenum and difficult 
closure. Duodenal fistula occurred on_ the 
fourth postoperative day and, despite electro- 
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lyte replacement, tube feeding, and sump 
drainage, he died on the 48th postoperative 
day. 


Perforation at Site of Jejunal Ulcer 


This 56 year old man had a subtotal gast- 
rectomy performed for a stomal ulcer which 
followed upon a previous gastroenterostomy 
for duodenal ulcer. The gastroenterostomy was 
taken down, the jejunal opening sutured, and 
gastric resection performed with the new 
gastrojejunal anastomosis distal to the site of 
the jejunal ulcer. On the fourth postoperative 
day, sudden onset of shock, severe abdominal 
pain and biliary drainage from the wound 
occurred. He died nine hours later. No autopsy 
was performed but death appeared to be due 
to perforation at the suture line in the inflamed 
jejunum at the site of the stomal ulcer. 


Perforation of Duodenal Ulcer Left in situ 


This 71 year old man had a gastric resection 
performed, leaving the ulcer in situ. On the 
seventh postoperative day he suddenly col- 
lapsed with abdominal pain and rigidity. He 
died on the 10th postoperative day. Autopsy 
revealed a perforation of the duodenal ulcer. 
The suture line on the duodenal stump was 
intact. 


Hemorrhage 


Case 1, a 59 year old man, had marked 
bloody content in his gastric suction on the 
first postoperative day following gastrectomy 
for duodenal ulcer, the ulcer being removed 
at operation. Hemorrhage continued intermit- 
tently and he received 16 blood transfusions 
but died on the eighth day after a further 
massive hemorrhage. At autopsy a further, 
perforated, duodenal ulcer with subhepatic 
abscess was found. The cause of death was 
presumably hemorrhage associated with this 
second perforated ulcer. 


CasE 2, a 42 
emergency 


year old underwent 
gastrectomy for duodenal ulcer 
during a massive hemorrhage of three days’ 
duration. Despite blood transfusions, severe 
irreversible shock persisted during the day of 
operation, and he died within 24 hours. Autop- 
sy revealed intraperitoneal hzemorrhage and 
portal cirrhosis, but no bleeding point was 
discovered. There was no fresh blood in the 
lumen of the gastrointestinal tract, and the 
cause of death was considered to be irrevers- 


ible shock. 


man, 
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Stomal Obstruction 

This 72 year old man suffered heemorrhage 
from a duodenal ulcer. A retrocolic Polya 
anastomosis was performed for an ulcer in 
the second portion of the duodenum, which 
was left in situ. In spite of gastric suction, 
vomiting commenced early in the postopera- 
tive period and continued until the day of 
death. Associated with this was a gradual 
elevation of the blood urea nitrogen and fail- 
ure of the kidneys to concentrate urine. The 
patient died on the 13th postoperative day. 
At autopsy the distal loop of jejunum was 
herniated through the transverse mesocolon 
at the Polya anastomosis, producing an efferent 
loop obstruction. An acute haemorrhagic ne- 
phritis also was present. It would appear that 
the tacking suture approximating the greater 
curve of the stomach to the transverse meso- 
colon had parted, permitting the greater curva- 
ture to retract and to draw the efferent 
loop through the transverse mesocolon, thus 
producing obstruction. The complications of 
ureemia masked his obstructive symptoms. 


Peritonitis and Septiceemia 

After uncomplicated gastric resection, this 
44 year old man with a long history of duo- 
denal ulcer and repeated hemorrhages was 
discharged on the 8th postoperative day. The 
ulcer was not removed. He was readmitted on 
the 28th postoperative day with general mal- 
aise and melzena. Serum amylase estimation 
was 200-400 units (Wohlgemuth method; 
normal 3-10 units). A massive gastrointestinal 
hemorrhage developed on the 12th day after 
readmission. Laparotomy two days after this 
revealed an abscess perforating the transverse 
colon, which was drained. Despite this, his 
course was progressively downhill, and he died 
79 days after the initial procedure. Autopsy 
revealed generalized peritonitis with multiple 
abdominal abscesses and septicaemia. 


The pathologist considered that the infec- 
tion originated at the time of resection. No 
explanation for the elevated serum amylase 
estimation has been made. 


2. OPERATIVE MORBIDITY 
Morbidity Due to General Complications 


(a) Pulmonary Complications 

Respiratory complications occurred in 25 
patients, representing a morbidity rate of 
3.2% of the whole series. They included 
atelectasis, bronchopneumonia and pleural 
effusion. All of these patients recovered 
with appropriate measures, 


(b) Cardiovascular Complications 


Included in this total of 24 were 2 pa- 
tients who developed auricular fibrillation 
on the first postoperative day, reverting 
with quinidine in 24 hours. There were 9 
cases of thrombophlebitis alone, and 13 of 
thrombophlebitis with pulmonary embol- 
ism. These cases represented a morbidity 
of 3.1%. 


Morbidity Due to Local Complications 


Excluding those who died, 63 patients 
suffered some form of local morbidity — 
a morbidity rate of 8.2%. These are dis- 
cussed under the headings outlined in 


Table IV. 


TABLE IV.—Locaut Earty CompLicaTions IN 767 
Cases OF GASTRECTOMY FOR ULCER 


No. of 


Local complication patients Deaths Survivals 


1. Duodenal fistula... .. 13 ; 10 
2. Perforation of site 
of jejunal ulcer 
3. Perforation of duo- 
denal ulcer left in situ 
4. Hemorrhage........ 


5. Stomal obstruction . 
6. Acute pancreatitis. . 
7. Pancreatic fistula. . 
8. Intra-abdominal 
MANE oe5 5c aia fn kk 
9. Wound infection. 
10. Wound disruption. . . 
11. Retraction of Penrose 
drain . 


Duodenal Fistulazx 

This complication occurred in 10 patients, 
excluding the 3 who died. Seven cases were 
of antecolic anastomosis, one a retrocolic first- 
stage resection, one a retrocolic Polya, and in 
one case the type of anastomosis was not 
recorded. All 10 patients had wound drainage 
at the time of resection: one required laparo- 
tomy and drainage on the 20th postoperative 
day and the other 9 recovered with continuous 
drainage and sump suction. In six the ulcer 
was left in the duodenal stump; one of the 
remaining four patients had a gastric ulcer 
and the other three had duodenal ulcer re- 
moved at operation. 


If duodenal fistula occurs, the presence 
of a Penrose drain in the neighbourhood of 
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the duodenal stump facilitates early diag- 
nosis, since bile will appear on the dressing. 


Hemorrhage 


Postoperative hemorrhage occurred in 16 
cases. It was intraluminal in 12; 10 of these 
pitients recovered on conservative treatment, 
but the other two required further operation, 
one on the first and the other on the eighth 
postoperative day, when bleeding points at 
the suture line were ligated. The remaining 
four patients had severe intraperitoneal haem- 
orrhage on the operative day, three requiring 
abdominal exploration. Hemorrhage was from 
the left gastric vein in one and from an omen- 
tal vessel in another; splenectomy had been 
performed at the same time as gastrectomy in 
the third patient, in whom the bleeding was 
from the splenic pedicle. 


Stomal Obstruction 


Stomal obstruction occurred in 11 patients: 
eight recovered on continuous suction, but 
further operation was necessary for three. One 
man with a retrocolic anastomosis underwent 
laparotomy on the 17th day, when the effer- 
ent loop was found to have herniated upwards 
through the mesocolon. The anastomosis was 
taken down and an anterior Polya operation 
performed. In the second, enteroenterostomy 
was performed on the 30th postoperative day 
because of an inflammatory mass at the stoma. 
The third patient had a Billroth I anastomosis 
and vagotomy, and gastroenterostomy had to 
be performed 14 days later. 


Acute Pancreatitis 


This complication occurred in only one in- 
stance, in a 43 year old man who had an 
anterior Polya anastomosis with subtotal gas- 
trectomy and removal of a penetrating duo- 
denal ulcer. During the 10th postoperative 
day he developed abdominal pain with right- 
sided rigidity. At further operation the next 
day an acute hemorrhagic pancreatitis with fat 
necrosis was found; the anastomosis and the 
duodenal stump were intact. With supportive 
therapy he made a slow recovery. 


Pancreatic Fistula 


This complication occurred only once and 
followed a second-stage gastrectomy at which 
a prepyloric ulcer penetrating the pancreas 
was left in situ. This patient drained pancreatic 
secretion for 18 months, during which time 
he had repeated bouts of small-bowel obstruc- 
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tion, empyema, and pleuroperitoneal fistula. 
Closure of the pancreatic fistula was finally 
accomplished by its anastomosis over a vital- 
lium tube into a Roux-en-Y type of anastom- 
osis to the small bowel, as reported by Bartlett 
and Thorlakson.® 


Subhepatic Abscess 


One patient in whom a drain had not been 
placed in the abdomen developed a subhepatic 
abscess, which was drained 10 days after 
operation. The stump of the duodenum 
appeared to be healed and the patient’s re- 
covery was uneventful. 


Wound Infection 

Only two of the 13 patients with wound in- 
fections required surgical intervention; the 
remainder responded well on antibiotic treat- 
ment. 


Wound Disruption 


All nine patients suffering this complication 
had a layer closure at the time of resection. 
Seven had their wounds resutured with 
through-and-through wire sutures; the other 
two were successfully treated with adhesive 


strapping. 


SUMMARY 


1. This report constitutes an analysis of 
the immediate deaths and complications in 
a series of 767 consecutive gastrectomies 
undertaken for peptic ulceration at the 
Winnipeg General Hospital. 

2. The operative mortality rate was 2.2% 
(17 cases) in the series, and immediate 
local complications accounted for a mortal- 
ity rate of 1.1% (9 cases). 

3. Of a total operative morbidity rate 
of 14.6% (112 cases), just over one-half 
of the complications (63 cases) were due 
to direct sequele of the operative pro- 
cedure. 

4. Hemorrhage, duodenal fistula and 
stomal obstruction were the three important 
local complications. Duodenal fistula was 
the most fatal of these, accounting for 
three deaths in 13 cases. 
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RESUME 


Au cours de la période 1947 a 1956, 767 in- 
terventions pour ulcus peptique furent _prati- 
quées A TH6pital Général de Winnipeg. La 
grande majorité de ces interventions furent des 
gastrectomies aux deux tiers ou aux trois quarts. 


SIR GEORGE BUCKSTON BROWNE. Jessie 
Dobson, Curator of the Hunterian Museum, 
Royal College of Surgeons of England; and Sir 
Cecil Wakeley, Bt., Past President of the Royal 
College of Surgeons of England, Senior Surgeon, 
King’s College Hospital, London. 143 pp. Illust. 
E. & S. Livingstone Ltd., Edinburgh and Lon- 
don; The Macmillan Company of Canada 
Limited, Toronto, 1957, $4.25. 


George Buckston Browne was born in Man- 
chester on April 13, 1850 and died in London 
on January 19, 1945. A scion of a long suc- 
cession of doctors it was not unnatural that he 
should have decided at 16 years of age to 
become a surgeon. His home was an unhappy 
one although the family was well to do. A 


narrowly religious and austere atmosphere 
was enforced by his father. It is not surprising, 
therefore, that the boy should have grasped 
at an opportunity to leave home when he was 
18 years of age on an allowance of £160 a 
year and go to London. For a short time 
he egr e to enjoy the fruits that had thus 
far been forbidden but very shortly he settled 
down to a frugal life as a hard working medical 
student at University College Hospital. 
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L’anastomose la plus fréquemment employée fut 
celle de Billroth Type II avec ou sans modifica- 
tion. Des drains furent insérés dans 42% des cas. 
La mortalité totale de 2.2% tombe a 1.7%, si es 
urgences sont mises 4 part. Les causes de cette 
mortalité comprennent I’éclatement du moignon 
duodénal, la perforation au niveau d’un ulcére 
du jéjunum, ou d’un ulcére gastrique laissé en 
place, l’hémorragie, l’occlusion de la bouche, la 
péritonite et la septicémie. 

La morbidité dans cette série se répartit aux 
chefs suivants: causes respiratoires (3.2%) coin- 
prenant l’atélectasie, la bronchopneumonie, et 
l’épanchement pleural; causes cardio-vasculaires 
(3.1%), comprenant la fibrillation auriculaire et 
la thrombophlébite avec ou sans embolie. Dans 
les causes locales qui comprennent 8.2% des cas 
on trouve la fistule duodénale dont la présence 
est découverte d’emblée si le Penrose draine de 
la bile. 

L’hémorragie dans la lumiére se produisit chez 
douze malades, dont deux durent étre opérés de 
nouveau, et lhémorragie péritonéale fut notée 
chez quatre autres malades. Onze patients souf- 
frirent d’occlusion de la bouche; la suction con- 
tinue en eut raison chez huit d’entre eux, et les 
trois autres durent étre réopérés. On n’eut a 
déplorer qu’un seul cas de pancréatite aigué, un 
seul cas de fistule pancréatique, suivie de com- 
plications nombreuses et prolongées, et un seul 
abcés sous-hépatique. On dut traiter deux infec- 
tions de la plaie et neuf éventrations post-opéra- 
toires. 


He was a good student but failed his Fellow- 
ship examination and instead of repeating de- 
cided to be content with his membership and 
very shortly became assistant to Sir Henry 
Thompson one of the outstanding urologists in 
Europe. He learned rapidly as an apprentice 
and with no other training became better than 
his master. He remained an assistant for 13 
years when he established himself in private 
practice. In 1926 he was granted Fellowship 
in the College of Surgeons. His success in pric- 
tice was remarkable and he built himsel! a 
fortune the size of which seems extraordinary 
in the present days of high costs and high 
income taxes. In the later vears of his life he 
was a great benefactor of the Royal College of 
Surgeons of England and it is fitting that his 
biography should have been written by a 
Curator of the Hunterian Museum and a for- 
mer President of the College. The book is of 
special interest to those who find pleasure in 
the history of English surgery but the pict:re 
of Victorian England makes it of interest to 
the laity as well. 
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POSTGASTRECTOMY SYNDROME 


“THE POSTGASTRECTOMY SYNDROME”: 
THE PLACE OF ENTEROENTEROSTOMY IN TREATMENT®” 


J. D. MILLS, M.D., and C. A. LAURIN, M.D., Toronto 


Since 1951, 40 patients with the so-called 
postgastrectomy syndrome have _ been 
treated by enteroenterostomy at Sunny- 
brook Hospital, Toronto. In 1953, 15 of 
these cases were reported by the senior 
author:' the remaining cases are presented 
in this paper. They have been selected for 
surgical treatment from a_ postoperative 
stuly of 858 gastrectomies. 


‘TYPES OF PoOsTGASTRECTOMY SYNDROME 

Kecause of the many manifestations of 
this condition a variety of classifications 
have been suggested. The simplest clas- 
sification is that of Adlersberg and Ham- 
merschlag in 1947,2. who described two 
types of postgastrectomy syndrome—the 
early and the late. The basis for the dis- 
tinction between the two types is not their 
relationship to the time of the gastrectomy, 
but rather to the onset of symptoms after 
meals, The symptoms in the early post- 
gastrectomy syndrome develop 15-20 min- 
utes after a meal, although they may occur 
after the first mouthful of food. Breakfast 
is usually the worst meal. The symptoms 
are nausea, abdominal distension, weak- 
ness, palpitation and sweating with, in the 
severe case, bilious vomiting, pain, and not 
infrequently diarrhoea. The symptoms are 
often improved by lying down. Vomiting 
does not usually occur in the late syndrome, 
the symptoms of which include nausea, 
weakness, palpitation and sweating. It is 
believed that blood sugar variations are 
concerned in the development of the late 
postgastrectomy syndrome. This discussion 
will be limited to the early syndrome, with 
its vasomotor and abdominal symptoms. 


EARLY POsTGASTRECTOMY SYNDROME 
Typical Case History 


H.S., a 55 year old man, had a chronic 
gastric ulcer for 10 years. Meals were fol- 


*From the Division of General Surgery, Sunny- 
brook Hospital, Department of Veterans Affairs; 
and the Department of Surgery, the Faculty of 
Medicine, University of Toronto. 


lowed by nausea, distension, sweating and 
severe pain, and he vomited almost pure bile 
three or four times a week. In 1951 a Polya 
gastrectomy was performed elsewhere. He was 
well postoperatively for one month and then 
the symptoms returned. Bilious vomiting was 
greater than preoperatively. Abdominal pain 
was severe, crampy and steady, in the left 
subcostal region, aggravated by food and re- 
lieved by vomiting. Weakness, sweating and 
dizziness occurred 15 to 20 minutes after 
meals and especially after breakfast. Although 
frequent, small, dry feeds, and recumbency 
during or after meals gave some relief of 
symptoms, he lost weight and could not con- 
tinue to work. Pain and vomiting continued 
after his admission to hospital. After a pro- 
longed period of investigation an entero- 
enterostomy was performed in May 1955. He 
improved immediately, and 9 months later 
had gained 10 lb. in weight. He is now back 
at work and for the first time since 1941 
enjoys his food and life in general. 


INCIDENCE 

The reported incidence of the post- 
gastrectomy syndrome varies greatly with 
different investigators.*,* An incidence of 
0%,** and 75% to 100%* 7 has been re- 
ported. These variations depend upon (1) 
interpretation of the syndrome, (2) extent 
of gastric resection, and (3) completeness 
of follow-up. 


In this series the syndrome developed 


in approximately 20% of the patients. 
Three-quarters of these (15% of the total) 
improved with medical therapy. The re- 
maining 4-5% were severely affected and 
did not respond to our medical routine.* * 
The 40 patients treated surgically by en- 
teroenterostomy are from this latter group. 


CAUSES 


The cause of the early postgastrectomy 
syndrome is discussed fully elsewhere.® * 
Current theories are listed below. 

1. Irritation of the gastric stump by re- 


fluxed bile. In these cases the gastric stump 
does not produce enough hydrochloric acid 
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to counteract large amounts of irritating 
bile. The stump of the stomach is also 
thought to be too small to accommodate 
both the ingested food and the digestive 
juices. This theory was presented in a pre- 
vious publication by the senior author.' 


_ 2. Sudden postcibal hypoglycemia. This 
is said to be reaction to the rapid ab- 
sorption of ingested sugars and may 
account for some cases of the syndrome, 
but cannot be accepted as a cause of the 
early syndrome." "! 


3. Hyperperistalsis of small bowel.’* '* 
The good results from the administration 
of Etamon (tetraethylammonium chlor- 
ide),’* pentamethonium and hexamethon- 
ium,’* are tentatively explained on_ this 
basis. 

4. Entry of food into the afferent loop. 
Parker’ suggested an anastomosis that 
would favour filling of the afferent loop 
with later spilling over into the efferent 
loop as a preventive measure against the 
postgastrectomy syndrome. This theory 


was refuted by Smedal and Conlon" in 
1952. 


5. Sudden dilatation of the efferent je- 


junal loop.’ This does not explain all cases 
of the syndrome.'* '7 


6. Obstruction of the afferent loop with 
filling and distension, followed by a drag 
on the stomach." This theory has been 
refuted by certain authors;'*'* but the 
situation may exist where the afferent loop 
is unduly long. Cures after operations 
designed to support the gastric remnant 
have been reported;" the same authors 
lowered the incidence of this syndrome to 
1% by constructing supports for the gastric 
remnant at the time of the gastrectomy. In 
our group of 40 cases of enteroenterostomy, 
there were only 2 of obstruction of the 
afferent loop; the remaining 38 showed 
dilatation and hypertrophy of the efferent 
loop at operation. There was no suggestion 
of any kind of obstruction in the afferent 
loop, which was always smaller than the 
efferent loop. 

7. Absorption of offending proteins." 
The theories of mechanical dysfunction, 
i.e., interference with the reservoir func- 
tion, and the emptying mechanism of the 
stomach, are usually accepted as being 


related to the early postgastrectomy syn- 
drome, and variations in blood sugar are 
believed to be related to the late post- 
gastrectomy syndrome. However, after ex- 
haustive investigation, we do not feel that 
the postgastrectomy syndrome per se is in 
any way associated with carbohydrate 
metabolism as reflected by blood sugar 
determinations. 


TABLE I 


Number of enteroenterostomies....... 40 
POUOW-UP. 6655 ssn 


As shown in Table I all 40 patients were 
followed up and questioned. We assessed 
them carefully and solicited their frank 
opinion about their operation. Unfor- 
tunately, the follow-up is of short duration 
in our recent cases, but some have been 
seen at regular intervals for 514 years. 


TABLE II. 


Number of gastrectomies................ 858 
Number of enteroenterostomies (1951-1957) 40 
Incidence of severe early syndrome....... 4.54% 


Table II indicates the relative number of 
gastrectomies and secondary enteroentero- 
stomies performed at this hospital. Of 
approximately 858 patients undergoing gas- 
trectomy, 40 required enteroenterostomy 
subsequently. This accounts:for 4.54% of the 
gastrectomies performed and corresponds 
to the incidence of severe postgastrectomy 
syndrome reported in the literature.’ * '’ 


We believe that the preoperative lesion 
and the type of gastrectomy performed 
bear no close relationship to the eventual 


TABLE III 


Pregastrectomy lesion (40 cases): 
Duodenal ulcer 
Gastric ulcer 
Prepyloric carcinoma. . 
*Cardiospasm 
Prolapsed gastric mucosa. . . 


Type of gastrectomy 


Antecolic. . . 

Retrocolic 

No record 
Performed at Sunnybrook a al.. 36 
Performed elsewhere eee 


*(Esophagogastrostomy performed elsewhere ( va- 
gotomy). Gastrectomy for failure of stomach to 
empty. Postgastrectomy syndrome. Enteroente:0s- 
tomy. 
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development of the postgastrectomy syn- 
drome. However, it is notable that in our 
40 cases in which enteroenterostomy was 
performed, the ratio of duodenal to gastric 
ulcer was approximately three to one, The 
ratio of gastrectomies performed for duo- 
denal ulcer, as compared to those per- 
formed for gastric ulcer, was seven to one. 
There is here some evidence to support 
th: view that the syndrome is commoner 
after gastrectomy for gastric ulcer than 
after the same operation for duodenal ulcer. 

The fact that none of the gastrectomies 
was of the Billroth I type merely reflects 
the unpopularity of that operation locally. 
We do not feel that any type of gastrectomy 
is free of this complication. Contrary to 
previously published reports,’ it is now 
recognized that the postgastrectomy syn- 
drome is as likely to develop after the 
Billroth I operation,® '* although it is re- 
ported that the symptoms are then less 
severe and less persistent, and some 
authors?® *! have even reported good re- 
sults from converting previous Polya gas- 
trectomies into Billroth I type. The Hof- 
meister and Schoemaker gastrectomies also 
are said to result in a lower incidence of 
postgastrectomy syndrome.t Any gastrec- 
tomy which leaves a long afferent loop is 
more likely to give rise to obstruction in 
that loop. We do not believe that there is 
a higher incidence of the postgastrectomy 
syndrome after the antecolic Polya gastrec- 
tomy; rather, Table III merely reflects the 
relative popularity of the various types of 
gastrectomy with the surgeons at Sunny- 
brook Hospital. 

Our group of 40 cases is obviously too 
small for us to be able to arrive at con- 
clusive opinions, but from the figures given 
in Table IV it would appear that the 
severe postgastrectomy syndrome occurs 
more frequently in a younger age group of 
these patients. The average age of patients 
undergoing gastrectomy is reported as 


series the postgastrectomy syndrome ap- 


POSTGASTRECTOMY SYNDROME 


TABLE V. 


Post- 
gastrectomy 
syndrome 


37 34 

Vomiting bile...... : 20 40 
5 24 40 

Distension. . . eek: 13 34 
Ce ee ee 12 37 
Sweating and palpitation 8 33 
Weight loss. ........ No record 23 


Before 


S ymptoms gastrectomy 


peared an average of 114 months after the 
gastrectomy, although some patients had 
difficulty with food when the duodenal 
tube was first removed or when they had 
their first heavy meal. The latest onset of 
the syndrome was nine months after gas- 
trectomy—this is unusual: in the majority, 
symptoms appear within the second or 
third week. One should hesitate to make a 
diagnosis of the early postgastrectomy syn- 
drome if the patient has been well for a 
vear after the operation. The average dura- 
tion of the postgastrectomy syndrome in 
this series was 3144 years. One of our early 
patients had typical symptoms of the syn- 
drome for seven years before coming to 
operation. During that time these patients 
were on a careful medical regimen which 
entailed frequent, small. dry, low-carbo- 
hydrate meals, and some had a trial of 
dilute hydrochloric acid with their meals. 
All these measures failed in the patients re- 
ported in this series of 40 subsequently re- 
quiring enteroenterostomy; however, these 
patients were severely affected. Reoperation 
was considered as a last resort and was 
usually jointly recommended by physician 
and surgeon. The character and the persis- 
tence of their symptoms is noted in Table 
V, which illustrates the severity of their 
illness. 

The indications used for enteroenteros- 
tomy were (a) severe symptoms, as in 
Table V, and (b) persistence of symptoms 
in spite of adequate and prolonged medi- 
cal treatment. 


Study of Table V will clarify a number 
of points. Note first the remarkable inci- 


TABLE IV. 


Age of patient with postgastrectomy syndrome 
Time of onset of syndrome after gastrectomy 
Duration of syndrome before enteroenterostomy . . . 


Average Range 

(28-61 years) 
(Immediately-9 months) 
(6 months—7 years) 


411% years 
1144 months 
31% years 
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dence of symptoms similar to what we 
regard as the characteristic postgastrectomy 
syndrome in 20 of these 40 patients before 
gastrectomy. The majority were chronic 
vomiters; 50% vomited some bile and 
25% vomited bile exclusively. A few of 
these patients suffered almost true post- 
gastrectomy syndromes before losing part 
of their stomach—the gastrectomy then 
merely accentuated these complaints. Thus 
it may be possible even to _ predict 
the occurrence of the postgastrectomy 
syndrome by careful study of the pre- 
operative history and so, by performing 
enteroenterostomy at the time of the gas- 
trectomy, avoid producing the — syn- 
drome. This was suggested in 1949;'° but 
stomal ulcer is a possible increased hazard 
in patients in whom enteroenterostomy is 
done at the same time as gastrectomy. Fifty 
such cases of enteroenterostomy with gas- 
trectomy have been performed on an un- 
selected group at this hospital and will be 
the subject of a subsequent report. In the 
40 cases of delayed enteroenterostomy, 
small quantities of bile could always be 
recovered from the stomach, which indi- 
cates that some bile enters the gastric 
stump and may act as an insurance against 
stomal ulcer. 

Another interesting observation to be 
made from Table V is the incidence of pain 
in the postgastrectomy syndrome. Pain is 
not usually reported as a feature of this 
condition and we found only one reference 
to it,?* but 34 of our patients complained 
of pain. For some time the authors related 
this pain to stomal ulceration or psycho- 
neurosis, and for that reason operation was 
delayed. However, in only one patient was 
a stomal ulcer the cause of the pain and, 
indeed, all except this one had achlorhy- 
dria on gastric analysis,;and repeated gastro- 
intestinal series and gastroscopic examina- 
tions were negative for stomal ulcer. Care- 
ful search at operation failed to demon- 
strate anastomotic ulcer. In the great major- 
ity of these cases we found that the pain 
was cured or improved by enteroenteros- 
tomy. We believe that the pain is probably 
due to a “bile gastritis”, and gastroscopy 
has frequently confirmed the diagnosis of 
gastritis. In five patients there was severe 
gastritis, and blood and bile were vomited. 
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This pain can usually be differentiated 
from the pain of stomal ulcer. Unlike the 
latter it is not similar to pre-gastrectomy 
ulcer pain. It is generally referred to the 
left upper quadrant immediately below the 
costal margin, is steady and crampy in 
character and does not radiate to the back, 
and is usually made worse by food ard 
improved by vomiting. In some cases, how- 
ever, it may be quite similar to the pain 
of peptic ulcer.** It is important to appre- 
ciate that pain can occur in severe cases of 
the postgastrectomy syndrome. It should 
not deter the surgeon from performing «n 
enteroenterostomy. 


RESULTS 

The operation itself is usually simple, 
but may be difficult if the original gastrec- 
tomy was retrocolic in type. The com- 
pleted anastomosis should admit three 
fingers. It should be as close to the ligament 
of Treitz as possible; thus the anastomosis 
is at the most dependent position in the 
afferent loop. 

The results of enteroenterostomy were 
usually dramatic and immediate. Some pa- 
tients who had residual minor complaints 
are still improving years later. The two 
most distressing symptoms in these patients 
before operation were bilious vomiting and 
pain and it is in the treatment of these two 
complaints that the operation is most suc- 
cessful. However, it was found to improve 
also the so-called reflex vasomotor com- 
plaints. In our 40 cases there was no mor- 
tality and the morbidity rate was very low. 
Diarrhoea was never a sequel to entero- 
enterostomy—in fact, seven patients were 
more constipated afterwards. 

The results of the secondary entero- 
enterostomy have been assessed by the 
doctors and by the patient: they came re- 
markably close to the same conclusions. Of 
the 40 patients, 74% were cured and an- 
other 22% improved. In the successt/ul 
cases, the patients volunteered the state- 
ment that they had never felt better in 
their lives. It is surprising that in some 
patients the enteroenterostomy should have 
cured symptoms that long preceded their 
gastrectomy. No patients were made wor:e. 

The condition of three patients, how- 
ever, was not in our opinion changed }y 
enteroenterostomy. One patient improved 
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POSTGASTRECTOMY SYNDROME 


TABLE VI. 


Results after enteroenterostomy 


28 
Vomiting bile 25 
Nausea 23 
Distension 21 
MeN I isnigina a tac oh at aaa re 2) 
Sweating and palpitation 21 


briefly after enteroenterostomy but subse- 
quently developed a stomal ulcer; he has 
since been improved by transthoracic vago- 
tomy. In retrospect, one wonders if this 
man had a stomal ulcer before his entero- 
enterostomy, rather than a postgastrectomy 
syndrome. G.I. series and _ gastroscopy 
failed to reveal a stomal ulcer, but he was 
the only one of our 40 patients in whom 
free acid was noted in the stomach, Three 
months after enteroenterostomy his symp- 
toms recurred, and on_ this occasion 
gastroscopy revealed a_ stomal ulcer. 
It is quite possible that this ulcer 
preceded the  enteroenterostomy. The 
presence of free acid in the stomach of a 
patient with postgastrectomy syndrome 
should make one question the diagnosis. 
The second patient had vague symptoms 
before the operation. He was, indeed, an 
inadequate personality with psychopathic 
tendencies and suffered from chronic alco- 
holism. This patient undoubtedly repre- 
sents a type of individual who should 
never have been operated upon in the first 
instance. The third patient continued to 
vomit bile after enteroenterostomy in spite 
of a third operation in which the afferent 
loop was transected midway between the 
enteroenterostomy and the point at which 
it joined the stomach. 


SUMMARY 

1. The various types, the incidence, and 
theories of causation of the postgastrectomy 
syndrome have been reviewed. 

2. Enteroenterostomy is suggested as the 
surgical measure best suited for certain 
severe early cases, and the indications for 
such treatment are discussed. 

3. The cure rate in our reported series 
of 40 cases is 74%, and another 22% are 
improved. In one instance an ulcer at the 
stoma developed three months after entero- 
enterostomy. No cases were made worse, 
but in three instances there was no change 
in the patient's condition. 


Complete cure 


Unchanged W orse 


4 


Improved 


4. It was noted that in many cases of 
postgastrectomy syndrome, an analysis of 
the patient’s original history showed both 
pain and vomiting to be prominent symp- 
toms, out of all proportion to the usual 
history of peptic ulcer. 
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FOLLOW-UP OF OPERATIONS FOR 
PEPTIC ULCER 


At a meeting of the American Gastroentero- 
logical Association last May (Gastroenterology, 
33: 685, 1957) Waltman Walters and his col- 
leagues from the Mayo Foundation, Rochester, 
described the results of a five to ten year follow- 
up study of operations they had performed for 
duodenal, gastric, and gastrojejunal ulcer. 

In the treatment of duodenal ulcer, results 
were heavily in favour of the Billroth II pro- 
cedure as against the Billroth I procedure. In the 
former, reflux of bile and pancreatic and duo- 
denal secretion through the anastomosis assists in 
neutralization of the acid gastric secretion of the 
remaining segment of stomach. Thus the authors 
find that among the 449 patients treated by the 
Billroth II resection, 81% had relative achlor- 
hydria, whereas in the 27 cases in which the 
Billroth I type of anastomosis was used, only 44% 
of the patients obtained relative achlorhydria. For 
the Billroth II operation, results were either good 
or excellent in 92% of cases, as against 78% for 
Billroth I; the recurrence rate was also lower, 
3.6% as against 7%. It is also shown that re- 
currence rates are the same in both sexes for the 
two procedures, The incidence of dumping was 
only 2% of cases after both types of gastric re- 
section; similarly the incidence of postoperative 
loss of weight stood at 6.6% after both procedures. 


RESUME 

Cette étude concerne 40 patients qui ont 
présenté un syndrome consécutif 4 la gastrectonnie. 
Le syndrome peut étre précoce ou tardif, suivant 
Vhoraire de son apparition aprés les repas. Dans 
la forme précoce, les symptOmes consistent en 
nausées, distention abdominale, faiblesse, palpita- 
tions et transpiration apparaissant 15 a 20 minutes 
aprés le repas. Dans be cas graves, le patient 
présente aussi des vomissements bilieux, de la 
douleur et parfois de la diarrhée. La forme tar- 
dive comprend des nausées, une sensation de 
faiblesse, des palpitations et de la transpiration; 
ces symptémes seraient dus 4 des variations du 
taux de la glycémie. 

Dans la série qui nous occupe, le syndrome serait 
apparu chez 20% des gastrectomisés, Le traitement 
médical est venu a bout des symptomes dans 75% 
de ces cas; ce n’est que dans les cas rebelles (5% ) 
qu’on a du recourir 4 la chirurgie. Il semble que 
le syndrome soit plus fréquent aprés la gastrec- 
tomie pour ulcére gastrique qu’aprés celle pour 
ulcére duodénal. En moyenne, il s'est écoulé six 
semaines entre l’intervention premiére et l’appari- 
tion des symtémes, et trois ans et demi entre 
lapparition des troubles et la deuxiéme interven- 
tion. Cette deuxiéme intervention dans la présente 
série consista en une entéro-entérostomie exécutée 
sur la partie la plus basse de lanse afférente. 
L’anastomose fut faite le plus prés possible du 
ligament de Treitz et permit d’introduire 3 doigts 
dans la nouvelle bouche. Les résultats furent 
habituellement immédiats, dramatiques et durables: 
74% de guérison, 22% d’amélioration. Le soulage- 
ment porta surtout sur la douleur et les vomisse- 
ments bilieux. I] y eu trois échecs. 


Walters and his associates emphasize the need 
for an adequate period of follow-up; it is not 
enough to present figures after three years, for 
five to ten years are necessary before dependable 
conclusions can be drawn as regards recurrence. 

Vagotomy plus gastroenterostomy is still used in 
certain cases, though vagotomy alone for duodenal 
ulcer has been abandoned because of the high 
recurrence rate (25%). The combined procedure 
has a recurrence rate of 13%, and 76% of the 
patients were considered to have had an excellent 
or good result. Nevertheless, undesirable symp- 
toms such as pain, diarrhoea, bleeding, vomiting 
or loss of weight or severe dumping were not wn- 
common. Only in 39% of cases was achlorhydria 
achieved by vagotomy. 

In cases of gastric ulcer or gastrojejunal ulcer 
after gastroenterostomy, the Billroth II procedure 
again gave the higher incidence of good «nd 
excellent functional results, with a lower inci- 
dence of recurrence. In discussion of this paper 
Thompson of Los Angeles complained that in re- 
ports appearing elsewhere of results of operations 
for peptic ulcer, there was a lack of uniformity; a 
study of a number of papers published betw:en 
1949 and 1956 showed that only 43% of the 
authors reported recurrence rates and only 28.5% 
reported dumping and weight loss rates. He sig- 
gested that, in spite of the great activity in 
surgical treatment of peptic ulcer, opportunities 
are being missed to contribute information of 
extreme value on the results of operation. 
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TETANUS PROPHYLAXIS 


ON THE PROPHYLAXIS OF TETANUS’ 


L., J. 


THis REPORT deals with the problem of 
reactions which may follow an_ injection 
of antitetanus serum (horse) and with the 
duration of passive immunity conferred by 
such antiserum. 

The observations on which the study is 
hased were made over a period of 71% 
months (September 6, 1955 to April 25, 
1955) on patients admitted to the emergency 
department of St. Michael’s Hospital, Tor- 
ont». During this period 22,913 patients 
were seen, of whom 4940 were considered 
for tetanus prophylaxis. Of these latter, 
2795 (56%) were given an injection of 
antitetanus serum (ATS); 1632 (33%) were 
given a booster dose of tetanus toxoid; and 
512 (10%) were started on primary immun- 
ization with toxoid. Of the 2795 who had 
been given ATS, 148 (59%) developed reac- 
tions for which they returned to the hos- 
pital for treatment. 

For this study, only those patients were 
considered who were seen during one 
eight-hour shift each day. This arrange- 
ment made it possible to have one person 
assume certain duties throughout, namely, 
taking histories, reading and recording re- 
actions to test doses, and maintaining 
contact with the patients. 

History was taken of previous injections 
of horse serum, of allergy and of immuniza- 
tion with tetanus toxoid (in military service 
or in civil life). A sample of venous blood 
was drawn for titration for tetanus anti- 
toxin and then tests for sensitivity to anti- 
toxin (horse) were done by injecting 0.1 
inl. amounts of undiluted ATS (total horse 
protein 16%) and of ATS diluted 1/100 
and 1/10,000 and of physiological saline, 
subcutaneously into one arm and _intra- 
cutaneously into the opposite arm. A pa- 
tient who exhibited no reaction to the test 
loses was given a full prophylactic dose of 
\TS; a patient who did show a reaction 
was treated according to the judgment of 
the doctor responsible at the time, who 
save the antitoxin in a single dose, or in 


‘From the Department of Surgery of St. Michael’s 
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Laboratories, University of Toronto. 
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divided doses, or in divided doses along 
with an antihistaminic (Phenergan) or no 
antitoxin whatever. The wide variation of 
opinion regarding the significance of test 
reactions is well recognized by anyone 
familiar with a large and active emergency 
service. Hence no claim is made for uni- 
formity in the interpretation of the signifi- 
cance of test reactions. 


The occurrence of reaction to a full 
prophylactic dose of ATS was either re- 
ported by the patients themselves who 
came for treatment or was discovered by 
telephone contact. There were only 19 
patients among 762 for whom knowledge 
of reactions was unsatisfactory. 

A patient who was advised not to have 
ATS and who had not previously received 
inoculation for active immunization was 
given a first dose of tetanus toxoid and also 
a letter addressed to his family physician 
which stated what had been done and 
urged that the course of immunization be 
completed. We do not know how effectively 
this advice was carried through. It was 
realized, of course, that a patient who had 
just received a first dose of toxoid and no 
antiserum would probably not be protected 
against tetanus which might be associated 
with his present injury. 


With patients whose first blood speci- 
men showed no detectable tetanus anti- 
toxin, further blood specimens were drawn 
at 3 to 9 days and again at 9 to 18 days 
and the sera titrated for antitoxin. 


RESULTS 


Reactions to Test Doses 

Reactions to test doses were read 20-30 
minutes after injections had been made. 
Reactions to intradermal injections were in 
general more intense than those to sub- 
cutaneous injections. The former consisted 
of erythema and wheal formation; the latter 
were exhibited as slight to mild redness 
with slight swelling. Reactions to subcutan- 
eous injections were in good agreement 
with those to intradermal injections only 
when the latter were severe. 





128 


A total of 114 patients exhibited reactions 
which were so severe, in the opinion of 
the doctor in charge, that ATS was not 
given; 562 showed some reaction but were 
given the full dose of 1500 units of ATS 
as such or in divided doses as indicated 
above. Among the reactors, 2 exhibited 
reactions to the injection of saline with 
no reaction to the serum or serum dilutions; 
8 reacted to saline and undiluted ATS 
but not to the dilutions; and 10 reacted 
to undiluted ATS and the 1/10,000 dilu- 
tion, but not to the 1/100 dilution; 200 
patients showed no reaction whatever to 
the test doses. 


Reactions to Prophylactic Dose of ATS 

Three types of reaction were distin- 
guished; namely, immediate, anaphylactic 
and delayed. 

Immediate reactions: these consisted in 
minor discomfort only, which was transient 
and passed off within 12 hours. 

Anaphylaxis: fortunately no anaphylaxis 
was encountered. 

Delayed reactions: delayed reactions 
were of two types—local and systemic. A 
local reaction was one which appeared at 
the site of injection after the erythema 
from the injection itself had cleared up 
and usually consisted of a red, swollen 
area, which was itchy and sore and which 
appeared in 3-10 days after administration 
of antitoxin. A systemic reaction (serum 
sickness) consisted of generalized urticaria, 
arthralgia and oedema, and was sometimes 
associated with fever, malaise and vomit- 
ing. Systemic reactions occurred in 6-10 
days after administration of antitoxin and 
were always preceded or accompanied by 
some degree of local reaction as described 
previously. 

The number and type of delayed reac- 
tions which occurred and the relation of 
these to the reactions to test doses are 
summarized in Table I. 


It is clear from the results shown in the 
table that preliminary testing is of no value 
in forecasting the occurrence of delayed 
reactions to an injection of 1500 units of 
ATS, since the incidence of delayed reac- 
tions in the group which was negative 
to preliminary test was approximately the 
same as that in the group which did show 
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TABLE I.—Detayep Reaction to ATS 


No. of patients No. of patien's 
with no reaction with reactio: 
to test doses to test doses 


Delayed reaction 


513 
30 (5.3%) 
19 (3.4%) 


184 
6 (3%) 
10 (5%) 


Negative......... 
Local 
Systemic 


reaction on preliminary test. 

It has already been stated that 1/4 
patients reacted so severely to preliminary 
tests, in the opinion of the doctor in charge, 
that ATS was not given. For this group, 
therefore, the relation of test reactions to 
delayed reactions which might follow in- 
jection of ATS is not known. 

However, even if one assumes that all 
114 would have shown delayed reaction to 
ATS, the percentage of delayed reactors 
in the group which reacted to preliminary 
test (Table 1) would be only 24.5%. The 
conclusion is still valid, therefore, that pre- 
liminary testing is of no value in forecasting 
the occurrence of delayed reactions to ATS. 

None of the patients who exhibited local 
reactions only required admission to hos- 
pital; they were satisfactorily treated in the 
emergency department with antihistamines 
and epinephrine. Of those who showed 
general reactions, seven were considered 
to be severely enough affected to require 
admission to hospital for treatment with 
corticotrophin or steroid hormones. 


The relation between delayed reactions 
following a full prophylactic dose of ATS 
and history of previous injections of anti- 
toxin (horse) is summarized in Table II. 


TABLE II.—Detayep Reactions to ATS axp 
History oF Previous INJECTIONS OF ANTITOXIN 


Patients wit! 
history of pre- 
vious injection 
with antitoxin 
(horse) 


No. of 
patients 


Type of reaction 


No reaction 
Local only 
Systemic...... 


Results in the table strongly suggest thet 
increased incidence of reactions to ATS 
may be expected in patients who have 
been previously injected with antitoxin. 
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TABLE III. 


TETANUS PROPHYLAXIS 


DISTRIBUTION OF ANTITOXIN TITRES IN 98 MEN oF WHom 48 WERE REACTORS 


Number of patients whose blood sera contained the level of antitoxin shown on the days indicated 


Units tetanus antitoxin 
per ml. blood serum 


3 4 2 6 


4 


Totals. . 1 3 35 


‘ 


5 
+ 
3 
14 


10 
l 


Days after injection of 1500 units antitetanus serum 
a 2 A 


8 9 10 11 12 18 14 15 16 


8 18 
2 5 
l 1 
4 10 

10 9 
3 


6 4 


2 
1 


6 
2 


37 


16 138 28 44 7 5 85 2 


Following injection of ATS, two blood specimens were taken from each patient, the 


first 3-9 days after injection of ATS and the 
under a given day are shown the number of 
For example, on the 6th day, in a total of 35 


second 9-18 days after injection. In the table, 
patients whose serum was drawn on that day. 
patients, 4 (11%) had less than 0.01 unit of 


tetanus antitoxin per ml. of serum; on the 11th day, in a total of 44, 18 (41%) had less 


than 0.01 unit of antitoxin per ml. of serum. 


DURATION OF PAssiIvE IMMUNITY 


Bigler and Werner' studied the duration 
of passive immunity to tetanus in 64 chil- 
dren aged 3-10 years, following an injec- 
tion of 1500 units of antitetanus horse 
serum, During the first week after injec- 
tion, antitoxin levels were between 0.2 and 
0.5 unit per ml., with one less than 0.003 
unit per ml.; during the second week 
recorded levels were in the order of 0.2 
unit per ml.; during the third week the 
levels were between 0.003 and 0.1 unit per 
ml., with two less than 0.003. On the whole, 
adequate protection was maintained for 
this group for at least two weeks, There 
are no adequate data on the duration of 
passive immunity in adults following a 
prophylactic dose of heterologous anti- 
tetanus serum. 

Observations on duration of passive im- 
munity were made on 98 patients. Roughly 
half of these patients showed no reaction to 
the injected serum and none possessed de- 
tectable tetanus antitoxin. Distribution of 
antitoxin in the patients on days following 
administration of ATS is shown in Table 
III. Of the 98 patients in the group studied, 
48 were delayed reactors. The group was 
deliberately chosen in order to compare 
duration of immunity in reactors and non- 
reactors. Hence the distribution shown in 
Table III cannot be expected to apply to 
normal population. Nevertheless, the 
results do show the marked variation in 
the degree of passive immunity conferred 


ad 
‘ 


by the injection of ATS (horse). 

Littlewood, Mant and Wright,’ in dis- 
cussing the question of duration of passive 
antitoxic immunity, have cited other work 
which indicates that duration of immunity 
may be markedly shortened in subjects 
who have had previous experience with 
horse serum. Such previous experience 
often manifests itself by reactions which 
follow the injection of antiserum. 

It was found, for example, that in a total 
of 21 systemic reactors, only three showed 
circulating antitoxin 10-12 days after in- 
jection. This is in marked contrast to find- 
ings for the group which showed no 
reactions, in which 43 of the 50 patients 
had circulating antitoxin 10-12 days after 
injection. Duration of immunity in the 
group which exhibited delayed local but 
not systemic reactions to ATS was inter- 
mediate to that of the two above-mentioned 
groups; namely, 11 of 27 had circulating 
antitoxin 10-12 days after injection of anti- 
toxin. 


TABLE IV.—Reactions To ANTITETANUS SERUM 
AND DURATION OF PAssIVE IMMUNITY 


Patients with 
ctreulating 
antitoxin 
10 - 12 days 
after ATS 
86% 
41% 
14% 


Type of 
reaction 
No reaction 
Local only 

Systemic 


No. of 
patients 
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The relation between reactions to ATS 
and duration of immunity is summarized 


in Table IV. 


Discussion 

Preliminary testing by injection of anti- 
tetanus serum, either intradermally or 
subcutaneously, was found to be of no 
value in forecasting the occurrence of de- 
layed reactions to a prophylactic dose of 
ATS. 

Possible death from anaphylactic shock 
poses a serious problem. It is known that 
a test dose, such as has been recommended, 
i.e., 0.1 ml. of undiluted ATS, has induced 
fatal anaphylactic shock." It is important 
therefore to know whether by preliminary 
test, as for example the injection of a 
suitable dilution of serum, one may be 
warned regarding dangerous anaphylactic 
reactions. Work on this problem is going 
forward. 

Passive immunity to tetanus as measured 
by circulating antitoxin can be of short 
duration. By the 6th day, in the group 
studied, 11% showed no antitoxin; and by 


the 11th day this had risen to 42%. Loss 
of antitoxin was more rapid in systemic 
reactors than in nonreactors. But it is im- 
portant to note that all reactors did not 
rapidly eliminate antitoxin, and it is equally 


important that some _ nonrectors did 
rapidly eliminate antitoxin. 

The results which we have presented 
emphasize the limitations of passive im- 
munity to tetanus which is conferred by 
heterologous serum. Hence, where passive 
immunity is urgently required, as in a 
case of established tetanus in a patient who 
is known to be sensitive to horse protein 
or who has a history of having been pre- 
viously injected with antitoxin of horse 
origin, it is important that such passive 
immunity be conferred by the injection of 
antitoxin from a species other than the 
horse and by choice from man_hyper- 
immunized with tetanus toxoid. 


For the prevention of tetanus, there is 
no question regarding the desirability of 
immunization with toxoid. The efficacy of 
active immunization with tetanus toxoid 
was clearly demonstrated in World War II. 
There are limitations, however, even to this 
excellent method. Immunization must be 
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properly carried out; a course of primary 
injections should be given, followed by a 
booster dose, with in general a_ booster 
dose at the the time of injury. Reactions co 
sometimes follow an injection of toxoi:|; 
and since tetanus toxoid is a protein foreign 
to the human organism, there is always the 
hazard, slight though it be, which is assu- 
ciated with parenteral administration of 
foreign protein. Tetanus toxoid is extri- 
ordinarily effective in inducing immunity; 
nevertheless, rare cases will be encountered 
in which immunity will not be induced, as, 
for example, in a patient with agammaglo- 
bulinzemia. 


SUMMARY 


In 2795 patients to whom prophylactic 
antitetanus serum (ATS) had been ad- 
ministered, the incidence of delayed, 
systemic reactions (serum sickness) was in 
the order of 5%. 

Patients with a history of previous in- 
jection of antitoxin (horse) showed in 
general a higher incidence of reactions 
than those without such history. 

Duration of passive immunity showed 
great individual variation but was_ in 
general related to reactions which followed 
injection of antitoxin. Among 21 systemic 
reactors there were 18 without circulating 
antitoxin 10-12 days after the injection of 
ATS, whereas among 50 nonreactors after 
the same time interval there were only 
seven without circulating antitoxin. With 
certain individuals, antitoxin (horse) dis- 
appears very rapidly from circulation — 
within at least six days. In such cases 
where the need is urgent, tetanus antitoxin 


of human origin, if available, should be 


used. 
For the prevention of tetanus the method 
of choice is immunization with toxoid. 
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RESUME 


Dans ce rapport, les auteurs étudient les réac- 
tions qui peuvent survenir a la suite de l’injection 
de sérum antitétanique, et la durée de limmunité 
conférée par ce méme sérum. L’injection d’épreuve 
d sérum antitétanique par voie sous-cutanée ou 
intra-dermique ne permet pas de _ prévoir les 
reactions tardives. D’autre part on ne peut pas, 
nen plus, prévoir la possibilité de la mort par 
choc anaphylactique. 

L’immunité passive que procure le sérum_ peut 
éire de courte durée: c’est ainsi qu’au bout de six 
jours, 11% des sujets de la présente série ne 
montraient plus d’antitoxine et qu’aprés 11 jours 
ce taux sélevait 4 42%. La perte d’antitoxine 
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s'est montrée plus rapide en général chez les 
sujets qui réagirent a l'injection Teuton. 

Les auteurs concluent que lorsqu’on veut avoir 
une immunité passive chez un sujet déja 
atteint de tétanos et qui est sensible au sérum de 
cheval, il est préférable dutiliser un sérum pro- 
venant d’un autre animal ou d’un humain qui a 
lui-méme été immunisé par le l’anatoxine (toxoide) 
tétanique. 

Pour la prévention du tétanos il n’y a_ pas 
de doute que Timmunisation active par l’ana- 
toxine (toxoide) tétanique reste le meilleur moyen, 
et la preuve en a été faite durant la derniére 
guerre. Rappelons nous que immunisation active 
contre le tétanos comprend une premiére série 
de trois injections, suivie par une dose de rappel; 
une nouvelle dose de rappel doit étre donnée a 
Yoceasion de la blessure, 

Il faut savoir quil y a de rares cas ot Vim- 
munité ne peut étre conférée, par exemple chez 
un sujet dont le sang manque entiérement de 
gamma globuline. 


ABDOMINAL AND PELVIC PARAFFINOMATOSIS: 
PERITONEAL AND RETROPERITONEAL*’ 


J. S. CAMPBELL, M.D., J. 


B. EWING, M.D., C.M., F.R.C.S.(Eng.), F.R.C.S.[C], F.I.CS., 


F.A.C.S., H. C. GRICE, D.V.M., V.S., M.Se., L. LEVI, Ph.D., and M. PERNAROWSKI, M:Sc., 
Ottawa, Ont. 


THE INTRA-ABDOMINAL instillation of paraf- 
fins, once regarded as a method of fore- 
stalling postoperative adhesions, was shown 
in 1908 to excite peritonitis with foreign 


body inflammatory reactions, and_ thus 
to promote rather than prevent peri- 
toneal adherence.' Granulomatous foreign 
body reactions to cosmetically injected 
paraffins were termed paraffinomas in 
1913.2. The induction of such pseudo- 
tumours was practised among disaffected 
populations in continental Europe to evade 
military service during World War I.** 
Shortly thereafter, additional clinical and 
experimeytal_experiences with mineral oil 
in various tissues were unfavourable to its 
continued use in clinical surgery'* and 
oil pneumonias were described in 1925.’ 
Nevertheless, the intra-abdominal instilla- 


°*From the Departments of Surgery and Pa- 
thology of the University of Ottawa and Ottawa 
General Hospital, the Food and Drug Directorate 
of the Department of National Health and Wel- 
fare, Ottawa, Ontario, and the Canadian Tumour 
Registry of the National Cancer Institute of 
Canada. Presented at the Eighth Annual Meeting 
of the Canadian Association of Pathologists, June 


15, 1956, at Quebec, P.Q. 


tion of paraffin continued into the 4th 
decade of this century, and complications 
associated with this practice have been re- 
ported repeatedly during the past 20 
years.” *-"' Vaseline as well as _ liquid 
paraffin has been implicated.’ '* Because 
sequele have been delayed sometimes for 
more than 30 years, one may regard the 
present decade as a “harvest season”. For 
this reason our 3 cases are added to the 
10 already reported in English to illustrate 
a triad of morbidity, mortality and mis- 
diagnosis that arises from peritoneal and 
retroperitoneal reactions to paraffins (Table 
I). 


Case 1.—This 52 year old man first con- 
sulted one of us (J.B.E.) in December 1954. 
For an indeterminate number of years the 
patient had been subject to constipation, and 
at intervals suffered severe and_ episodic 
crampy abdominal pain. This pain was re- 
lieved by the passage of flatus, which the 
patient found it helpful to assist by manual 
pressure upon the anterior abdominal wall. For 
the past three years there had been intermit- 
tent burning epigastric pain, unrelated to 
meals, associated with constipation, and _ re- 
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Age a 
and | Time | Chief clinical 


Author 


Present 
series 


Previous o perations 


sex | 


(2) Division of adhesions. 
(3) 


“c “cc 





Present 
series 


Present 
series 


Norris and 
Davison, 


Norris and 
Davison, 
1934. 


C ruickshenk. | 
1941. 


| 
Me Kec hae, 
1948. 


McKechnie, 
1948. 

Ww hitaker 

et al., 1948. 


Whitaker 
et al., 1948 


Ww hitaloor 
et al., 1948. 


Bennett and 
Collins, 1952) 


Bennett and 
Collins, 1952| 


| 





(1) Appendec tomy. 

(2) Division of adhesions. 

(3) Division of adhesions. 

(4) Inguinal herniorrhaphy. 

| (5) Gastroenterostomy. 

(6) Division of adhesions. 

(7) Exploratory laparotomy with | 
peritoneal biopsy. 

| (1) Dilatation and curettage. 

(2) Cystoscopy, retrograde pyelo- 

grams. 


| 
~ ta - —_ —_ - 
| 
| 
| 


(1) ) Oophorec tomy; 
(2) Division of adhesions. 
| Oil instillation 120 mi. 


(1 ) Appendectomy; : 
(2) Oophorectomy ; 
hesions. 
| Oil instillation. 


division of ad- 


a ) Cholecystotomy : 
) Division of adhesions: 

3) Division of adhesions. 

Oil instillation, 2 pint. 

(1) C holecystec tomy; 

(2) Exploration of common duct; 
| division of adhesions. 
| Vaseline instillation (?). 


9 


(1) Supracervical hysterectomy. 


| (1) Right salpingo-oophorectomy ; 
Oil instillation. 

| (2) Left oophorectomy; 
(3) Ileostomy; 

| (4) Laparotomy; biopsy. 

| (1) Appendectomy. 

| Oil instillation. 
(2) Abdominal exploration. 
(3) Abdominal exploration. 


(1) U terine suspension. 
(2) Appendectomy ; cholecystotomy. 
(3) Cholecystectomy ; oophorec-| 
| tomy; bowel resection. 
Oil instillation, 1 quart. 
gl ee ie ee 
| (1) Cesarean section. 
| (2) Division of adhesions; 
oophorectomy. 
(3) Laparotomy. 
(Deep x-ray therapy). 





elapsed 


| “34 years | 


years 


4 years 


| 4 months | 
| distension and 
| tenderness. 


2 vears | 


2 years 
| 8 months 


7 years 


| 22 years 


22 years 


| 20 years 


| 33 years 
9 


10 years 
9 


manifestations 


Intestinal] obstruc- 


tion; abdominal 
mass, pain. 


C onstipation ; 
dominal pain; pel- 
vic mass palpable 
per rectum. 


Uremia. 


Abdominal pain, 


Pain. in imelelanad 
sear. 


Intestinal obstruc- 
tion. 


| Recurrent R.U.Q. 


pain, fever, chills, 
jaundice; hemate- 
mesis. 


Recurrent. intesti- 
nal obstruction. 


Recurrent intesti- 
nal obstruction. 
Abdominal masses. 


Recurrent intesti- | 
| nal obstruction. 
| R.U.Q. 
| tolerance to 
| food. 


in- 
fat 


pain; 


abdominal mass, 


| L. L Q. "abdominal 


pain; pelvi- 
abdominal mass. 


a 


No ealeium demon: 


C onstipation, pelvi i- 


| cific densities; 
obstruction. 





X-ray findi.igs 


| Stenosis of ase« nding 
| colon. 


No. ec: leiun 
demonstrable. 


| Multiple annular ci. 
| cific densities. 


Retro} 
strable. 


| Multiple annular cal- 
| cific densities. 


| Multiple annular eal- 
| cific densities. 


(Laminated densi- 
ties in gallbladder 
region, nonfunction- F 
ing gallbladder. 


Multiple annular cal- FF 


| cific densities; spleni’ 
subacute intestinal | 
| obstruction. 


flexure: obstruc tion 


Multiple annular cal 
ileal 
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(ross Appearance 
o! lesions 


adhesions; 
peritoneal 


adhesions; 
wultiple nel 
bodules. 


Retroperitoneal 


Multiple peritones al 
podules, 


fultiple peritoneal | 
iodules. 


Jense fibrous adhe- 
ions; multiple peri- | 


oneal nodules. 


Diagnosis 
established by 


| Biopsy. Quick section. 


Laparotomy findings; 


biopsy. 


| Autopsy 


Biopsy. 


"Biopsy. (Or iginally 
misdiagnosed as 
sarcoma. ) 


Instillate 


Liquid paraffin. 
spectro- 


(Infrared 


PARAFFINOMATOSIS 


Treatment 


photometry). 


(Infrared 


Liquid paraffin. 
spectro- 


photometry). 


(Infrared 


| Oil (2) 


Liquid paraffin. 


| Right hemicolec tomy: 
terminal ileectomy. 


Exploratory laparotomy| 


with peritoneal 
biopsy. 


| Sy mptomatie. 


spectro- | 
photometry). 


Liquid petrolatum. | 


X- -ray therapy. 
| 





Biopsy. Autopsy. 





ense vascular 
erihepatic 
dhesions, 


Multiple peritoneal 
iodules, 


|. Dense adhesions; 
nultiple peritoneal 
\odules, 


|. — adhesions; 
“metas- | 


jumerous 
atic plaques. 


” 


Leathery 
ulhesions about 
allbladder. ) 


Adhesions; multiple | 
raleifie nodules. 


Massive adhesions, 
elvis; multiple cal- 
‘ifie nodular “‘oleo- | 
mata”’ 


Autopsy. 


Biopsy. 


Biopsy. 


Biopsy. 
(Previous laparotomy. ) 


History. (?Incidental 
cholelithiasis, chronic 
cholecystitis. ) 


Biopsy. 


Laparotomy 


findings. 


Examination of resected| 


bowel. 


Liquid paraffin. 


Vaseline 


Vasdtine. 


Liquid petrolatum. 


Liquid petrolatum. | 


Mineral oil. 


Mineral oil. 


Sitvlahen: ms ‘ellen. 


R.U Q. ‘exploration. 


5 
| 
x 
| 
| 


Enterostomy. 


Symptomatic. 
| Miller-Abbott 


| drainage. 


RU Q. exploration. 


| 


| Tlee-ulgmoldettony. 
| 


| Resee ton. 


-~ terming ot} 


Outcome 


Recovery. 


Clinical 
| improvement. 


| Relief of 
symptoms. 


I Jeath. 


re linical 
improvement. 


| 
Cc linical 
improvement. 


Recovery. 





ileum; ileocecostomy. 
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Fig. 1. Case 1.—Barium enema roentgenogram 
showing concentric constriction of caecum, 


lieved by the passage of flatus and feces. 
During the past six months all these symptoms 


had become more severe, the abdominal 
cramps were accompanied by audible gurgling, 
and the patient could no longer carry on his 
occupation of fireman in a heating plant. 

The patient had undergone appendectomy 
34 years previously, at the Ottawa General 
Hospital by a surgeon now deceased, and no 
operative record was available. During 1942, 
crampy abdominal pain with constipation led 
on three occasions to laparotomy for the 
division of postoperative adhesions, after 
which the patient remained well for some 
time. There was no record of the intra- 
peritoneal instillation of mineral oil. 

Physical examination revealed a thin non- 
cachectic individual with moderate abdominal 
distension and three operative incisional scars, 
one in the midline and two in the right lower 
abdominal quadrant. In the region of a right 
lower abdominal paramedian incisional scar 
was a hard, irregular, fixed, slightly tender, 
intra-abdominal mass. While this mass could 
not be outlined precisely by palpation, it was 
estimated to measure about 6-8 
diameter. Rectal examination was negative. 


cm. in 
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Physical findings were otherwise unremarkab]., 
as were the electrocardiogram and laborato: y 
studies of blood and urine. Barium enen:; 
showed in the caecum, just distal to the lev - 
of the ileocecal junction, a concentric co 
striction with smooth contours (Fig. 1) whic 
remained demonstrable following evacuatic: 
and air insufflation. Upper gastrointestin 
series were unremarkable. The radiological i: 
terpretation was one of constricting periczeci:| 
adhesions or carcinoma. No calcific densitics 
were seen. 

Laparotomy was carried out by one of us 
(J.B.E.) on January 17, 1955, after prepari- 
tion by low residue diet, oral neomycin, 
and colonic irrigation. The two right lower 
abdominal incisional scars were excised, and 
the abdomen was entered by a long riglit 
lower paramedian muscle slide incision. Entry 
to the peritoneal space was opposed by 
massive intraperitoneal fibrous adhesions, by 
which the cecum and loops of terminal ileum 
were tangled inseparably together. Abdominal 
and pelvic, visceral and parietal peritoneal 
surfaces were richly studded with innumerable 
small grey-white shotty nodules, upon which 
fibrous adhesions or puckered, stellate serosal 
scars tended to centre. A hard, yellowish-grey, 
egg-sized nodular mass, partly cystic in 
character, lay in the position of the surgically 
absent appendix (Fig. 2). Two other similar 
masses about half as large lay, half buried in 
fibrous adhesions, within the mesocolon. A 
fourth nodule of intermediate size was excised 
from the ileal mesentery for quick section 
diagnosis. Although ileocecal lymph nodes 


were indurated, the liver was unremarkable 


Fig. 2. Case 1.—Gross appearance of largesi 
oil granuloma lying in the position normally occu 
pied by the appendix. Note the cyst-like space 
which contained the mineral oil. 
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ind no free abdominal fluid was present. 

On transection of the excised mass, a clear, 
‘olourless, viscous oily substance exuded from 
yst-like spaces in the tissue (Fig. 3). This 
naterial became semi-solid after a few minutes’ 
efrigeration at about —18°C., and_ highly 
luid after brief incubation at 56° C. At quick 
ection examination, the familiar histologic 
yicture of a foreign body granuloma was 
»bserved. No tale or other doubly refractile 
»articles were detected microscopically by the 
ise of polarized light, and a diagnosis of oil 
sranuloma was suggested. 

A right hemicolectomy and terminal ilec- 
omy were then performed, with excision of 
the ileocolic lymphatic field. A side-to-side 
inastomosis between the ileum and _ trans- 
verse colon was established, and the abdomen 
vas closed with drainage of the right paracolic 
gutter. 

Postoperative recovery was uneventful. In- 
testinal function returned rapidly, and _post- 
operative barium enema showed a patent well- 
functioning ileocolic anastomosis. The patient 
was discharged from hospital on the 15th 
postoperative day, and one month later re- 
turned to full employment. Follow-up visits 
have revealed no abnormal findings, and the 
patient regards himself as well. 


LABORATORY INVESTIGATIONS 

The gross specimen comprised approximately 
30 cm. of ascending colon and czecum, with 
several terminal ileal loops tangled together 
by fibrous adhesions (Fig. 2). The external 
aspect of this specimen has already been 
described. The larger masses measured 3.0— 
6.0 cm., and smaller nodules 0.2—0.4 cm. in 
greatest diameter. On section, each of the 
larger nodules was sharply demarcated, but 
showed no encapsulation and adhered strongly 
to surrounding fat and serosa. Each was 
markedly indurated, slightly gritty in areas, 
and only slightly resilient. Each showed finely 
granular cut surfaces of yellow-grey tissue 
that enclosed multiple, roughly — spherical, 
smooth-walled cyst-like cavities varying from 
0.5 cm. to 2.0 cm. in diameter. The larger 
cavities were bordered by tough whitish zones 
measuring up to 1.0 cm. in thickness. Clear 
and transparent or milky and translucent fluid 
filled these cavities, and the cut surfaces of 
the nodules were distinctly greasy to touch. 
Two ileocecal lymph nodes showed cut sur- 
faces riddled with minute cyst-like spaces, but 
the largest of these lymph nodes measured 
only 1.4 cm. in greatest diameter. 


Portions of the larger masses, several of the 
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Fig. 3. Case 1.—Oil drained from the cyst-like 
spaces. Sediment in the bottom of the test tube is 
mainly blood that contaminated the oil on cutting 
into the granulomas at the time of quick section 
examination. 


smaller nodules, and the grossly involved 
lymph nodes were embedded in paraffin after 
formalin fixation, and stained by hematin, 


Fig. 4. Case 1.—Dense collagenous connective 
tissue forming the wall of one of the larger oil- 
containing cyst-like spaces. Note sharp demarca- 
tion from the less dense peripheral portions of the 
granuloma. (Mallory connective tissue stain; ap- 
proximately x 70.) 
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Fig. 5. Case 1.—Structure of granuloma peri- 
pheral to zones of dense fibrosis. Note foreign 
body giant cell reaction. (x 220) 


phloxine, and saffron, by Mallory’s technique 
for connective tissue, by Weigert’s technique 
for elastic tissue, and by silver impregnation 
for reticulum. In the larger masses, cyst-like 
cavities were bordered by circumferentially 
arranged dense acellular collagenous trabeculz, 
enclosing multiple crescentic slit-like spaces 
(Fig. 4). Peripherally and sharply demarcated 
from tissue of this character were fields made 
up of a loose and irregular meshwork of more 
delicate collagenous trabeculze enclosing small, 
irregularly ovoid spaces that varied in size, 
but were for the most part considerably 
larger than fat cells (Fig. 5). Among these 
spaces were scattered foreign body giant cells 
and focal collections of lymphocytes. Frozen 
section showed these spaces to contain large 
sudanophilic globules. Smaller nodules were 
composed almost exclusively of a loose 
collagenous network; they showed few foci 
of dense fibrosis and no cyst-like cavities. The 
connective tissue comprising these lesions was 
rich in reticulum but did not stain for elastic 
tissue. Small foci of calcification present in 
denser portions of some of the larger masses 


Fig. 6. Case 1.—Lymph node showing dilata- 
tion of sinuses. Note slight thickening of capsule. 
(Approximately x 70.) 


were barely visible in radiographs of the 
surgically excised tissues, and were not detec- 
table in flat films of the abdomen. The minute 
cyst-like spaces seen grossly in lymph nodes 
represented dilatations of peripheral and 
traversing sinuses (Fig. 6) and were associated 
with only negligible fibrosis. 


A sample of oily fluid was submitted to 
the Food and Drug Directorate of the De- 


partment of Health and Welfare for spectro- 
photometric analysis. Its ultraviolet absorption 
was measured, using a Cary recording spectro- 
photometer and following essentially — the 
technique of Schnurmann et al.* The spec: 
trum obtained, however, was poorly defined 
and did not offer conclusive proof of the 
nature of the oil. Trace impurities were prob- 
ably responsible for this phenomenon. 

The infrared spectrum was obtained, using 
a Perkin Elmer Model 21 infrared spectro- 
photometer. A thin film of the oil was placed 
between two sodium chloride plates and 
examined throughout the 4000 to 650 cm.” 
region. Liquid paraffin (mineral oil or Nujol) 
is known to display characteristic absorptions 
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Fig. 7. Case 1.—Infrared spectrum of oil from granuloma. 
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it 2918 cm.-!, 2861 cm.-', 1458 cm.-! and 
1378 cm. and to exhibit a weak band at 
720 cm.-!.16 The infrared spectrum of oil from 
the granuloma (Fig. 7) was compared with 
that of a commercial liquid paraffin of British 
Pharmacopeeial quality. The two spectra were 
practically identical, the absorption bands of 
the oil from the granuloma coinciding with 
the positions of the absorption bands of liquid 
paraffin B. P. 


Case 2.—This 58 year old male museum 
caretaker was seen by one of us (J.B.E.) in 
consultation on February 16, 1956, following 
admission to the Ottawa General Hospital for 
left lower abdominal pain, constipation, and 
tenesmus. The pain and tenesmus had come 
on quite suddenly six weeks previously, but 
the constipation had been present for many 
years. Four days before admission, however, 
the constipation had become absolute, and 
was associated with abdominal distension. A 
self-administered enema apparently could be 
made to fill only the rectum and was expelled 
immediately, together with blood and mucus, 
but with no faeces or flatus. 


The relevant portions of this patient’s rather 
full surgical program can be catalogued as 
follows: 

1928—Appendectomy. 

1929—Laparotomy for 
operative adhesions. 
1930—Laparotomy 
operative adhesions. 
1931—Right inguinal herniorrhaphy. 
1931—Gastroenterostomy (duodenal ulcer). 

1934—Closure of gastroenterostomy; divi- 
sion of postoperative adhesions; end-to-end 
anastomosis, small bowel (“He had an unin- 
terrupted recovery from the operation, but as 
each day passed he seemed to have a new 
pain in a new place”). 


division of post- 


for division of post- 


1939—Cystoscopy, proctoscopy, and laparo- 
tomy with biopsy of peritoneal nodule. On 
this admission (Ottawa Civic Hospital) rectal 
examination revealed a mass in or anterior to 
the anterior rectal wall. Proctoscopy demon- 
strated no ulceration. Laparotomy through a 
left lateral rectus incision revealed the peri- 


toneal surfaces studded with innumerable 
firm, yellowish-white nodules, pin-head to 
acorn in size, with a larger mass palpable but 
not visible anterior to the rectum. Biopsy of 
these nodules resulted in a diagnosis of foreign 
body granulomata of the peritoneal cavity. 
Microscopic findings included fibrosis, foreign 
body giant cells with vacuolated cytoplasm, 
and chronic inflammatory cellular infiltration. 


There was no record of the intraperitoneal 
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instillation of mineral oil, and its use at the 
initial laparotomy was denied. 

Physical examination at the present ad- 
mission showed a wiry well-nourished man 
with a moderately distended abdomen and 
six laparotomy scars. There was no tender- 
ness, rigidity, or guarding. Rectal examination 
showed a firm intrusive nodular mass fixed 
in the anterior rectal wall; a sigmoidoscope 
was arrested 4 inches (10 cm.) above the 
anus, but showed no evidence of a mucosal 
or intrinsic rectal lesion. 

Laboratory examinations, including routine 
blood counts, Wasserman reaction, and urin- 
alysis were unremarkable, as were blood sugar 
and non-protein nitrogen determinations. 
Electrocardiographic study showed first-degree 


heart block. 


Flat films of the abdomen showed multiple 
sharply demarcated nodular calcific densities 
scattered at random about the abdominal 
cavity. The larger of these showed dense 
margins and relatively radiolucent centres, 
giving them an irregular ring-like character. 
Three of these lay in the gallbladder region, 
but by means of dye visualization were shown 
to lie external to the gallbladder lumen (Fig. 
8). Seven of these lay in the pelvis, but the 
largest of these were near the midline, render- 
ing improbable their interpretation as phlebo- 
liths. Others lay in the left upper abdominal 
quadrant, lateral and superior to the region 
of the renal pelvis. By reason of their number, 
or size, or position they were not reasonably 
explained as phleboliths or as calcification 
secondary to parasitic or neoplastic processes, 
and the radiological diagnosis of these lesions 
was deferred. 


Exploratory laparotomy was performed on 
February 23, 1956, through a long left para- 
median muscle slide incision. A hard nodular 
mass was encountered in the line of incision 
and divided to reveal a central cavity measur- 
ing an estimated 1.5 cm. in diameter. From 
this cavity poured a fluid resembling mineral 
oil, for the collection of which no suitable 
vessel was immediately available. Entry to the 
peritoneal space was opposed by massive 
fibrous adhesions. All of the visible peritoneal 
surfaces in the abdomen and pelvis were 
studded with small whitish-grey very hard 
nodules, estimated to measure from 0.1 to 0.5 
cm. in diameter. A stony-hard nodular mass 
measuring several centimetres in diameter lay 
in the pouch of Douglas, fixed to the rectum 
and bladder. A somewhat similar but smaller 
mass lay adherent to the cecum in the right 
iliac fossa and paracolic gutter. Tleocecal 
lymph nodes were indurated. Sections were 
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Fig. 8. Case 2.—Roentgenogram demonstrating calcific densities external te gallbladder 


lumen. 


taken from the mass encountered in the line 
of incision and from the pelvic peritoneum, 
and a smooth, ovoid nodule resembling a 


pebble was resected from the small bowel 
serosa. 


In the light of experience gained in Case 1, 
these operative findings were considered suf- 
ficient evidence for a tentative diagnosis of 
mineral oil granuloma. To resect the large and 
adherent mass in the pelvis would have neces- 
sitated colostomy; other lesions were not 
causing mechanical bowel obstruction, and in 
the face of a disease not only benign but 
probably non-progressive in character, further 
surgery at this time was considered un- 
warranted. 

Postoperative recovery was uneventful, and 
the patient was discharged on the 12th post- 
operative day on a medical regimen of bland 
low-residue diet and antispasmodics. During 
the six months that have elapsed since opera- 
tion, he has remained symptom-free. 


LABORATORY INVESTIGATION 


Histopathologic findings resembled those 
described in Case 1. Frozen sections showed 
within the tissue spaces a sudanophilic sub- 
stance staining faintly with Nile blue sulphate 
and non-reactive to osmic acid, thus consistent 
in behaviour with mineral oil. Calcification in 
the walls of pseudo-cysts was a striking feature. 
An intensely calcific nodule with the consis- 


tence of calcified cartilage enclosed two small 
pseudo-cystic cavities brimming over with 
clear transparent oily fluid, which on spectro- 
photometric analysis yielded the infrared 
spectrum characteristic of liquid paraffin. 


Case 3.—This 37 year old woman was ad- 
mitted to the Hamilton General Hospital on 
October 24, 1955, with fatigability, dizziness, 
morning nausea, and vomiting after eating. 
These complaints were of several months’ 
duration, and were accompanied at times by 
pain in the legs and coldness of the feet. In 
1951 the patient underwent uterine dilatation 
and curettage, and in March 1953 twice under- 
went cystoscopy and retrograde pyelography. 
Reports of these procedures were not avail- 
able. No abdominal operations were recorded 
and there were no visible laparotomy scars. 

Admission laboratory studies revealed 7.7 
g. % hemoglobin; 2,640,000 erythrocytes and 
7000 leukocytes per c.mm.; blood urea _nitro- 
gen 96.0 mg. %; blood creatinine 7.0 mg. %. 
Admission chest x-ray examination was un- 
remarkable. On November 7, 1955, blood ure. 
nitrogen had risen to 112 mg. % and _ blood 
creatinine to 20 mg. %. Lupus erythematosu; 
cells were not demonstrable. On November 11. 
1955, serum sodium levels of 115 mEq. 
and serum potassium levels of 8 mEq./l. wer: 
recorded. Bone marrow studies showed ev:- 
dence of erythropoietic regeneration. A clinica! 
diagnosis of uremia of undetermined origi: 
was made. The patient died shortly thereafte: 
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Autopsy disclosed a pelvic mass made up 
of tough, greyish, tumour-like tissue involving 
the cervix uteri, right parametrium, and pelvic 
wall, extending upward retroperitoneally to the 
level of the caecum. In the concavity of the 
sacrum, this tissue completely obstructed the 
ight ureter and stenosed the left ureter. A 
portion of this mass was submitted to the 
anadian Tumour Registry. 


LABORATORY INVESTIGATION 


The specimen comprised approximately 30 

of firm, slightly resilient, greyish-yellow 
‘issue with somewhat spongy cut surfaces that 
vere rather greasy to touch. Minute droplets 
f clear colourless oily fluid were floating upon 
‘he aqueous formalin solution. Microscopically 
. foreign body granulomatous and sclerosing 
inflammatory reaction similar to that in Cases 
| and 2 was observed, but there were no 
pseudocystic spaces and no calcifications. A 
striking feature was distension of some of the 
perineural lymphatics, with the partial lining 
of their lumens by cells resembling phago- 
cytes (Fig. 9). 

X-ray examinations of the tissues showed 
no radiopacity to indicate retained Lipiodol 
or other radiopaque foreign material. Since 
ittempts to recover a sample of oil by pres- 
sure with a spatula were not successful, ether 
extraction was carried out. 


The specimen was sectioned into small 
pieces, washed in water to remove formalde- 
hyde, and subjected to freeze drying. The 
tissue was then placed in 95% alcohol to re- 
move residual water. The supernatant fluid 
was decanted and the tissue residue extracted 
with ether in a Soxhlet apparatus. The organic 
solvents were evaporated off with a stream of 
nitrogen. About 4-5 c.c. yellow viscous oil 
remained which was saponified by means of 
an alcoholic potassium hydroxide solution (4 
c.c. 50% aqueous KOH diluted with 40 c.c. 
of C,H,OH) to remove body fats. 

The preparation was then placed in a separ- 
atory funnel and extracted with an equal 
volume of an ether-water mixture (1:1). The 
upper (ether) layer containing the oil was 
separated and the organic solvents were again 
evaporated off with a stream of nitrogen. The 
colourless residual oil (approximately 1.0 c.c.) 
thus obtained was subjected to preliminary 
infrared analysis. The absorption spectrum 
showed the characteristic liquid paraffin bands 
but it also displayed distinct absorptions in the 
3500 cm.-! and 1650 cm. regions. Since 
these bands indicated the presence of mois- 
ture in the preparation, the material was 
placed in a desiccator and dried in vacuo over 
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Fig. 9. Case 3.—Perineural lymphatic involve- 
ment. Note cells resembling phagocytes partially 
lining lumens, and surrounding fibrosis. (Haema- 
toxylin and eosin; x 70.) 


phosphorus pentoxide. After standing for 24 
hours, some greyish-white solid material 
(probably triglycerides) had separated. A 
drop of clear, colourless oil adherent to the 
walls of the separatory funnel was carefully 
siphoned off by means of a Pasteur pipette 
and its infrared absorption measured through- 
out the 4000 to 650 cm.-' region. The spec- 
trum now recorded was that of pure mineral 
oil. 


DIscUSSION 


Intestinal obstruction, abdominal pain, 
or palpable abdominal or pelvic masses 
were outstanding clinical manifestations 
in 11 of the 13 reported cases of abdominal 
and pelvic paraffinomas. In five cases calci- 
fication in the walls of pseudo-cystic oil- 
containing pockets was demonstrable by 
x-ray as a random scattering of annular 
calcific densities, the diagnostic significance 
of which was appreciated retrospec- 
tively.*."' This finding, however, was not 
constant even in cases of long duration. 
Large granulomas were correctly diagnosed 
at operation in Cases 1 and 2 when their 
content was recognized as mineral oil. 
Smaller lesions strikingly resembled neo- 
plastic foci, recalling the misapprehension 
of malignancy, and the unnecessary, some- 
times disastrous radical surgery for oil 
granulomas in other tissues, when undue 
reliance was placed upon gross impres- 
sions.‘ Less understandably, histologic 
preparations in Case 5 of this series were 
initially misdiagnosed as sarcoma.’° 
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The histologic appearance of paraffin- 
oma is one of a foreign body-initiated 
chronic inflammatory process so similar to 
fat necrosis and other “lipogranulomas” 
that a definitive diagnosis may be missed 
unless the presence of a paraffin is sus- 
pected. Precise identification of liquid 
paraffin is afforded by infrared spectro- 
photometry.’® © Where free oil is not ob- 
tainable, samples may be collected by ex- 
traction from involved tissue, as in Case 3. 
Should the volume of tissue be too small 
for extraction, paraffins may be demon- 
strated by histochemical means.*: 

The site and extent of paraffinomatous 
tissue reactions may sometimes be _in- 
fluenced by the intrusion of mineral oil 
into lymphatics. In Case 1, cyst-like spaces 
within mesenteric lymph nodes probably 
indicate the pooling of oil in these sites 
(Fig. 6). Similar findings have previously 
been reported.* Transportation of mineral 
oil to regional lymph nodes has been ex- 
perienced clinically in “camphorated oil 
tumours”’ and has been demonstrated ex- 
perimentally in monkeys.’ The changes in- 
volving perineural lymphatics in Case 3 
(Fig. 9) offer reasonable evidence for the 
lymphogenous transport of mineral oil to 
and within retroperitoneal connective tis- 
sue. The use of mineral oil as a lubricant 
for uterine sounds may explain its intro- 
duction into this patient’s pelvic tissues. 

The nature and severity of tissue reac- 
tions described here were not greatly in- 
fluenced by the amount or physical state 
of the paraffin. The intra-abdominal in- 
stillation of Vaseline was responsible for 
two of the cases in this series,° and the 
volume of liquid paraffin instillates varied 
from 120 ml. to 1 quart.* '° An unpublished 
account of paraffin granuloma with dense 
peritoneal adhesions following the use of 
Vaseline gauze in drainage of an appen- 
dicular abscess would indicate that small 
amounts of paraffin are capable of exciting 
a disproportionately severe tissue reac- 
tion.’ In four of the cases reported here, 
the instillation of mineral oil at the division 
of pre-existent peritoneal adhesions may 
suggest an “adhesion diathesis”, but in 
three cases recurrent intestinal obstruction 
suggests the responsibility of the oil for 
this complication. Constitutional hyper- 
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reactivity to foreign materials has been a‘l- 
duced as an explanation for the severity 
of reactions to paraffins in some individuals 
as opposed to a lack of reaction .n 
others.*:° However, paraffinomas were itn- 
plicated only by reason of their mechanical 
interference with function in the three 
deaths partly or wholly attributable ‘0 
them, whereas, in Case 6, the principal 
‘ause of death was apparently intestinal 
obstruction; in Case 7, obstruction of the 
common bile duct in combination wiih 
portal cirrhosis;* and in our Case 3, bi- 
lateral ureteral obstruction with uremia. 

Abdominal and pelvic paraffinomas re- 
ported in English have appeared almost 
exclusively in the North American litera- 
ture, and mainly in groups of two or three 
cases, suggesting the possibility that a not 
inconsiderable number of cases have been 
unrecognized. Unfamiliarity of present-day 
surgeons with a practice so obsolete as the 
intra-abdominal instillation of paraffin, the 
unavailability or sketchiness of old opera- 
tive reports, and the histologic non-spe- 
cificity of the lesions would contribute to 
misdiagnosis, some instances of which have 
been noted in this report. Against this 
background, the clinical, radiologic, opera- 
tive, and laboratory findings in pelvic and 
abdominal paraffinomas would acquire an 
importance disproportionate to the appar- 
ent incidence of the lesion. 


SUMMARY 


Two cases of multiple peritoneal para- 
finomas and one case of retroperitoneal 
paraffinoma are added to 10 similar cases 
reported in English. Most of these cases 
resulted from the obsolete practice of in- 
stilling liquid paraffin into the abdomen 
to prevent postoperative adhesions, but 
with the opposite result. Three deaths 
were partly or wholly attributable to this 
practice, and intestinal obstruction was 
common complication. Evidence is _pre- 
sented to suggest that unrecognized in- 
stances of this lesion may not be uncom- 
mon; but when the diagnosis is suggeste:| 
by clinical, radiologic, and operative find- 
ings, it may be confirmed by histochemica| 
or spectrophotometric identification of 
paraffin in surgically excised or autops. 
tissues. 
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RESUME 


L’emploi d’injection ou d’instillation de paraffine 
pour prévenir la formation d’adhérence ou pour 
d’autres raisons plus ou moins fondées, a été aban- 
donné depuis plusieurs années aprés que lon se 
fut rendu compte que les résultats obtenus étaient 
loin des fins que lon se proposait d’atteindre. Les 
effets lointains le cette pratique se retrouvent en- 
core de temps a autres, et peuvent se manifester 
sous forme de complications génantes sinon fatales 
aprés un intervalle de 20 ou 30 ans, Les auteurs 
font ici part de trois cas de paraffinomes qu’ils 
furent 4 méme d’observer depuis quelques années. 

Le premier était un homme qui accusait de la 
constipation chronique, des douleurs abdominales 
ainsi que du pyrosis. Une appendicectomie 34 ans 
auparavant avait donné lieu par la suite a trois la- 
parotomies pour résection d’adhérences. Comme 
une masse abdominale laissait soupgonner la pré- 
sence d’un néoplasme une autre laparotomie fut 
pratiquée qui mit a jour une infinité de petits 
nodules sur la surface péritonéale ainsi qu’un en- 
chevétrement inextricable d’adhérences. Une 
masse de la grosseur d’un ceuf fut reconnue comme 
un granulome de corps étranger; elle contenait 
un liquide incolore et visqueux que l’on identifia 
par la suite comme de la paraffine. Le deuxiéme 
cas, un homme lui aussi, se plaignait de méme 
de constipation chronique, douleurs et ténesme, 
et montrait quelques signes d’occlusion récente. 
Ce balafré de la chirurgie avait sept interventions 
antérieures 4 son compte, La radiographie montra 
un grand nombre de lésions annulaires partielle- 
ment calcifiées 4 centre translucide et dont l’inter- 
prétation était obscure. La laparotomie révéla une 
masse nodulaire dont le centre contenait un liquide 
ressemblant en tout point 4 de la paraffine. Le 
péritoine était, dans ce cas aussi, criblé de nodules 
gris perle. Le troisiéme cas était celui d’une femme 
dont la symptomatologie relevait de l'urémie. Elle 
avait dans le passé subi un curettage et deux pyé- 
lographies ascendantes, mais aucune laparotomie. 
Son insuffisance rénale s’aggrava au point quelle 
en mourut. A l’autopsie on découvrit une masse 
d’apparence tumorale comprimant les uretéres 
jusqu’a locculsion. L’analyse spectrographique de 
la substance oléagineuse obtenue des tissus par ex- 
traction chimique prouva qu’on avait affaire non 
pas 4 un néoplasme mais bien 4 un paraffinome. 

Le type et la gravité des réactions tissulaires 
décrites ici ne tiennent pas de la quantité ou de 
l’état physique de la paraffine employée. On a 
déja rapporté des réactions trés étendues amorcées 
par la présence de méche en tulle gras. L’impor- 
tance des lésions dépend de Yobstruction qu'elle 
peuvent causer tant par leur situation que par leur 
masse. 
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MUCOCELE OF THE VERMIFORM APPENDIX WITH PSEUDOMYXOMA 
PERITONEI: TREATMENT OF FOUR CASES WITH RADIOACTIVE 
COLLOIDAL GOLD* 


JOHN D. PALMER, M.D., F.R.C.S.[C], RAYMOND G. ROSE, M.D., F.R.C.P.[C],* and 
MARVIN N. LOUGHEED, M.D., F.R.C.P.[C], Montreal 


THIS IS A PRELIMINARY report of a long- 
term program attempting to evaluate the 
possible usefulness of radiogold as an 
adjunct to surgery and x-irradiation in the 
management of pseudomyxoma peritonei 
secondary to mucoceles of the appendix. 
Because of the unpredictable clinical 
course of this condition and the uncertainty 
of its pathogenesis and pathology, it is 
manifest that no definite conclusion can 
be arrived at on the basis of a small series 
of cases such as is presented here. 

The incidence of mucocele of the ap- 
pendix is about 2.3 per 1000 appendec- 
tomies. The incidence of pseudomyxoma 
peritonei due to mucocele has been re- 
ported by Dannreuther as 0.1% _ of 
mucoceles'! and as 0.3% in the Mayo Clinic 
series.2 It occurred in 10% of mucoceles 
in our series, which is a high proportion. 

Mucocele is rarely diagnosed preopera- 
tively. It is usually asymptomatic (the 
appendix being removed for “chronic” or 
“recurrent” appendicitis) but may present 
as acute appendicitis, an abdominal mass, 
intestinal obstruction, hernia, volvulus, in- 
tussusception, or pseudomyxoma peritonei. 
Simple removal of an unruptured muco- 
cele is usually curative. Where rupture has 
occurred preoperatively or at operation, 
the condition may clear spontaneously and 
permanently or the patient may have or 
develop persistent and progressive pseudo- 
myxoma peritonei. The time of onset and 
course of this complication are variable. 
The typical distended “jelly belly” may 
appear within a matter of months or up 
to six years later. The patient may be dead 
from his disease within a year or may 
survive for more than 10 years with re- 
peated surgical clean-outs, a colostomy 
being perhaps eventually required. The 
disease is confined to the abdominal cav- 


*Paper presented at a meeting of the Society of 
Nuclear Medicine, Salt Lake City, 1956. 
+Associate, University of Texas. 


ity and, in addition to producing the gre«t 
quantities of pseudomucinous material, the 
cells may invade the bowel as tumour 
masses causing intestinal obstruction. 

Mucocele appears to be due to localize: 
obstruction of the lumen of the appendix. 
usually from stricture as a result of inflam- 
mation but occasionally from carcinoid or 
other rare causes. Experimentally it can be 
produced by ligation of the base of the 
appendix if the blood supply is not inter- 
fered with. Injection of this pseudomyxo- 
matous material into other animals can 
produce pseudomyxoma  peritonei and 
cause death.’ 

Pathological opinion is divided as_ to 
whether mucocele is a benign or a malig- 
nant condition. One view is that all muco- 
celes have the potential to cause pseudo- 
myxoma peritonei but only if the epithelia! 
cells are transplanted to the peritoneal 
surface. If only mucoid material has 
escaped to the cavity, the condition sub- 
sides with removal of the source of this 
material, namely the appendix.? Another 
view is that some mucoceles undergo malig- 
nant degeneration, and this accounts for 
the variable prognosis.‘ Carleton’ denies 
this theory and holds that only if rupture 
occurs while the lining epithelium is in 
a hyperplastic phase does pseudomyxoma 
occur. A completely different concept is 
that which postulates that the serosal cells 
of the peritoneum, being stimulated by irri: 
tants in the drainage from a_ ruptured 
mucocele, undergo change and produce the 
pseudomucinous exudate characteristic of 
this condition." 


PRESENT SERIES 


Forty-five cases of mucocele have been 
diagnosed at the Montreal General Hos- 
pital since 1925, eight of them since 1945 
in 4905 consecutive appendectomies. Of 
these, five patients developed pseudomyx- 
oma peritonei, for which three of them 
were treated with radiogold additionally. 
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Case 1.—A 45 year old man underwent 
removal of a huge cystic mass which occupied 
the greater part of the right side of the abdo- 
men. It was closely adherent to the psoas 
muscle and the lumbosacral nerve plexus. 
€pill occurred at operation. Radiogold treat- 
ment was suggested to the surgeon but de- 
clined; 4100 r of x-irradiation was delivered to 
the right iliac fossa. 

One year later laparotomy was performed 
to attempt removal of a massive accumulation 
of pseudomucinous material. The greater 
«mentum was involved and_ tremendously 
thickened. A total of 110 me. of radioactive 
cold was inserted through two catheters into 
the abdomen and 2400 r of x-irradiation was 
given to a mass in the right groin. Eight 
inonths later surgery was performed to remove 
this mass which was now enlarging again and 
extending down the thigh. Seven months after 
this, the patient presented with intestinal ob- 
struction, and the terminal ileum was resected 
because of tumour invasion producing this 
obstruction. He died two months later (2% 
vears after the original operation and 18 
inonths after radiogold therapy). Post-mortem 
examination showed a large amount of pseudo- 
myxomatous material in the abdomen with 
multiple adhesions. The liver was covered with 
a 2 cm. layer of pseudomucinous material. 
\ssociated conditions were emaciation, bilat- 
eral pulmonary collapse and depletion of 
adrenal lipids. 


Case 2.—A 43 year old man had an apparent 
recurrence of right inguinal hernia. At opera- 
tion, pseudomucinous material was found in 
the hernial sac. Further exploration disclosed 
that this came from a_ perforated appendix. 
Appendectomy was performed, and 160 me. 
of radiogold was later inserted into the abdom- 
inal cavity. The patient is alive and well 
without evidence of disease 22 months later. 


Case 3.—A 68 year old woman underwent 
a vaginal hysterectomy; she had complained 
of pressure in the vagina, and a cystocele 
and possible prolapse of uterus had been 
found. Pseudomyxomatous material was en- 
countered in the posterior pouch. On revising 
the procedure and opening the abdomen, a 
large cystic perforated appendix was found. 
The ovaries were normal. The appendix, along 
with a cuff of the caecum, plus several-hundred 
c.c. of mucoid material were removed, and 
200 me. of radioactive gold was given post- 
operatively. The patient is well nine months 
later. 


A 48 year old man with pseudomyxoma 
peritonei from a mucocele has been seen re- 


PSEUDOMYXOMA PERITONEI 


143 


cently at the University of Texas M.D. Ander- 
son Hospital and Tumor Institute. Massive 
pseudomyxoma peritonei was found on lapar- 
otomy. The appendix was not removed; 200 
me. of radiogold was given postoperatively. 
Four months later, a small incision was made 
to remove a recurrence of the mucoid material; 
a further 200 me. of radiogold was instilled. 
Five months later the abdomen was again dis- 
tended, and the patient is presumed to have 
died shortly thereafter. 


CONCLUSIONS 


A few tentative impressions may be 
drawn from these case histories. In the 
first patient, the rate of formation of pseu- 
domyxomatous material was slower after 
gold treatment than it had been in the 
year before this therapy. Also, in assessing 
the effects of radiation, it is significant 
that the right-loin incision was irradiated 
only in its lower half by the original 
x-irradiation to the right iliac fossa: this 
half did not develop implantation metas- 
tases, but the upper half developed four 
discrete implantation metastases, which 
ultimately grew to a size 4-6 cm. in diam- 
eter — evidence that irradiation will inhibit 
the occurrence of metastases. This is con- 
trary to the view expressed recently by 
Unger and Paradny.’ When the tumour 
extended into the groin, the mass was 
irradiated to a tumour dose of 2400 r in 
18 days. This shrank the mass to one-half 
its size, but the latter grew again; which 
would indicate that the tumour has a range 


INCIDENCE OF MvUCOocELE 


Appendices 
examined 


Author 


~ 


Mucoceles 


Stengel’... Ze 
Castle® eet 26 
Pizzi!®.... 12 
Timoney!! 
Dannreuther'. . 
Weaver?... 
Warren and 

Warren!2 
Lentino! 
Collins!4...... 
Woodruff and 

MeDonald!>.. 
Carleton®..... 
Palmer, Rose 

and Lougheed 


9,108* 
13,158* 
2,300 
3,087 
8,457 
6,225 


— mt et CEN OO 
Who 


6,797 .07 
8,451 095 
50,000 . 224 


43,000 34 
10,000 07 


4,905 0.16 


Total 375 165,488 0.23 


*Autopsy material; the remainder were surgical 
specimens. 
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of sensitivity, and that irradiation definitely 
restrains growth. 


The two cases still free of disease after 
radiogold therapy cannot be evaluated as 
yet, since similar cases may clear spontan- 
eously after surgery alone. Proper evalua- 
tion must await analysis of a large group 
of such cases. 

The radiogold therapy in the fourth 
patient is considered a complete failure. 
This failure may have been related to the 
fact that the appendix was not removed and 
that the pseudomyxomatous material was 
not thoroughly “cleaned out” at the two 
operations. Since the maximum penetration 
of the beta particles from the radiogold is 
less than 4 mm., it is essential that the 
abdominal cavity be carefully and com- 
pletely cleared of the mucoid material and 
the numerous cysts broken down before 
colloidal gold therapy is given. The tumour 
cells are relatively scanty and well sur- 
rounded by the pseudomyxomatous mater- 
ial; thus they will be protected from the 
beta particles unless surgical clean-out is 
as complete as possible. Tumour masses 


that cannot be removed surgically should 
be given localized x-irradiation. 


SUMMARY 


These preliminary data suggest that 
radioactive colloidal gold can retard the 
rate of re-accumulation in patients with 
pseudomyxoma peritonei and is therefore 
a useful addition to standard methods of 
therapy. The most promising application of 
radiogold in this connection is in_ its 
routine use postoperatively to prevent the 
possible development of pseudomyxoma 
peritonei in patients in whom a mucocele 
or ovarian cyst has ruptured before or dur- 
ing surgical removal. 
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RESUME 


Ce rapport préliminaire porte sur l’emploi cd 
suspensions colloidales d’or radio-actif dans | 
traitement de mucocéles appendiculaires accom- 
pagnés de maladie gélatineuse du péritoine dit: 
de Péan. L’étude de quatre malades confirme |i 
valeur de lirradiation dans ces cas, soit par roent- 
genthérapie ou par le contact d’isotope. I] import: 
qu'un nettoyage de la cavité péritonéale précéde 
injection fer car les particules 6 ne peénétran’ 
que 4 mm. de tissu, le contact intime est essen 
tiel. Il serait présomptueux de parler de guérison 
thérapeutique dans un état ou des régressions 
spontanées ont déja été observées. Cependant o1 
s'accorde A dire que si le kyste appendiculair: 
nest pas rompu A intervention le pronostic es' 
assez favorable. Si au contraire le contenu di 
mucocéle se répand dans la cavité péritonéale, |: 
mort peut suivre en moins d’un an. Liirradiation 
retarderait la formation de la substance geélati- 
neuse, 
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SUPPURATIVE EPIPLOITIS 


THE ROLE OF THE GREATER OMENTUM IN SUPPURATIVE 
EPIPLOITIS DUE TO SWALLOWED FOREIGN BODIES 


W. N. COOMBES, M.A., M.B., F.R.C.S.(Eng.),* Ottawa, Ont. 


IN SPITE OF MUCH experimental work and 
clinical observation the role of the greater 
omentum in intraperitoneal inflammatory 
lesions is still a very controversial subject. 
Von Recklinghausen and _ Bizzozzero 
(quoted by Schrager’) first demonstrated 
that, if the omentum were removed, there 
was marked increase in susceptibility to 
abdominal infection. Rothenberg and Ros- 
enblatt,? basing their opinions on observa- 
tions on 160 consecutive postmortem 
examinations, concluded that if the omen- 
tum were actually the active protective 
force it is supposed to be, the response to 
previous and known abdominal inflamma- 
tion in the form of omental adhesions was 
a poor one. Rutherford Morison’ first de- 
scribed the greater omentum as the “police- 
man of the belly” and thought that it 
actively moved about the abdomen in re- 
sponse to local inflammation, but Fisher‘ 
expressed the opinion that it had no intrin- 
sic motility. 

The writer has had the opportunity of 
observing the role of the greater omentum 
in two cases of suppurative epiploitis due 
to symptomless perforation of the alimen- 
tary tract by swallowed foreign bodies. 
The cases, seen within six months of each 
other, are here reported because only two 
previous cases*:" have been found in the 
literature. 


CasE REPORTS 


Case 1.—Acute suppurative epiploitis due 
to swallowed fish bone. 

History.—This man aged 43 years was ad- 
mitted to hospital on October 22, 1950, com- 
plaining of lower abdominal pain which had 
become worse in the previous 12 hours, spread- 
ing all over the abdomen. He vomited twice. 
Mild abdominal pain had been present for 
one week, but he had not lost his appetite 
and his bowel movements had been regular. 
Subsequently he said that he ate fish regularly; 
his last meal of fish had been eaten one week 


*“Squadron Leader, R.C.A.F.; Chief Surgeon, 
Rockliffe R.C.A.F. Hospital, Ottawa; Lecturer in 
Surgery, University of Ottawa. 


before admission. He could not remember 
when last he had swallowed a fish bone. 

On examination.—He was heavily built, 
plethoric and toxzemic. Tenderness and guard- 
ing across the lower abdomen was maximal 
medial to McBurney’s point. On rectal examin- 
ation he was very tender in the recto-vesical 
pouch. Perforated appendicitis with spreading 
peritonitis was diagnosed. 

At operation.—Through a gridiron incision, 
much free fluid and a normal appendix were 
found. A fixed indurated mass could be felt 
further medially. After closing this incision, 
the abdomen was re-entered through a lower 
left paramedian incision. The greater omentum 
was found to be hypertrophied, inflamed and 
adherent to the parietes. The pathological part 
was excised. 

Convalescence was uneventful. 

Pathology.—The specimen was a much 
thickened area of fat measuring 6 x 6 x 4 cm., 
the centre being necrotic and hemorrhagic. 
There was a thick-walled abscess cavity with 
a fish bone in its wall (Figs. 1 and 2). Histo- 
logically the greater omentum showed severe 
acute inflammatory infiltration. 


Case 2.—Chronic suppurative epiploitis due 
to swallowed fish bone and piece of vulcanite. 

History.—This woman aged 66 years was 
first seen on March 6, 1950, complaining of 
weakness, dyspnoea on exertion, and extreme 
pallor for 12 months. Full investigations, in- 
cluding radiographic examination of the gastro- 
intestinal tract, were carried out. A diagnosis 
of iron deficiency anwemia was made. After 
treatment she was discharged on April 19, 
1950 with a normal blood count. On April 
12, 1951 she was again admitted to hospital, 
this time complaining of a great deal of abdom- 
inal aching which had been continuous for the 
past week, with griping and tenesmus. She 
had lost weight and her appetite was poor. 

On examination.—Her general condition was 
good but her abdomen was distended. There 
was free fluid in the peritoneal cavity and a 
large mass in the right iliac fossa. A provisional 
diagnosis of carcinoma of the stomach was 
made. 

Progress.—The next day she started to have 
intermittent pyrexia and was not well gener- 
ally. Severe abdominal pain and _ vomiting 
began in the early morning of April 15. By 
that evening she was sweating and in a state 
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Fig. 1.—Section through the specimen showing the hemorrhagic and necrotic nature of 
the abscess. (Specimen fixed in formalin and has shrunk in size.) 


MM 
Fig. 2.—The swallowed foreign body (fish 
bone) found in the wall of the abscess. 


of collapse, and complaining of increased 
abdominal pain; in addition her left leg “felt 
dead”. Her abdomen was very tender and 
rigid. Her left leg was mottled and cold, with 
absent posterior tibial and dorsalis pedis pulses, 
and only slight pulsation in the femoral artery. 
Differential white-cell count showed a_poly- 
morphonuclear leucocytosis of 32,000 per 
c.mm., but no anemia. On April 16 she was 
unfit for exploratory laparotomy: both legs 
were now cold, paralyzed and _ insensitive; 
mottling had become bilateral, extending up 
as far as the anterior abdominal wall on the 
left. She died that afternoon. 


Post-mortem examination.—The abdomen 
contained considerable quantities of greenish 
pus, with local collections in the right sub- 


phrenic space and in the pelvis. There was 
a large abscess in the greater omentum, whose 
wall was necrotic and infiltrated. The wall of 
the ascending colon adjacent to the abscess 
was also necrotic, suggesting that the ab- 
scess was about to point into the colon. The 
abscess contained two foreign bodies: one was 
a fish bone 3.2 cm. long, the other a portion of 
vulcanite 1.5 deep x 1.25 cm. square which 
appeared to have broken off a dental plate. 
The pyloric end of the stomach and the duo- 
denum showed severe melanosis. The abdom- 
inal aorta was severely atheromatous and was 
thrombosed for a distance of about 5 cm. 
above the bifurcation, the thrombus being 
adherent to an ulcerated atheromatous plaque 


DIscuUSSsION 


Case 1 is similar to those reported b\ 
Sweet and Chapin,® and Jenkins.° These 
cases all illustrate that a single large ab 
scess, due to a swallowed foreign body 
may take a week or more to develop in 
the greater omentum before causing acut: 
symptoms. The patients are middle agec 
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and obese, with heavily fat-laden omenta. 
They present as acute abdominal emergen- 
cies, complaining of pain with tenderness 
and rigidity over the site of the inflamma- 
tion, accompanied by a low grade pyrexia, 
a history of some abdominal pain of vari- 
uble severity for a week or longer, but 
not of having swallowed a foreign body. 
Another characteristic is the minimal upset 
in the motility of the gastrointestinal tract. 

Case 2 poses a difficult diagnostic prob- 
lem. The main point of interest, however, 
was the finding of two foreign bodies in 
« large omental abscess associated with 
ceneralized peritonitis: one foreign body 
was sharp at both ends, the other was 
blunt. No history of having swallowed the 
foreign bodies was available. 

The mechanism by which the greater 
omentum takes up the foreign body out of 
the peritoneal cavity is probably that first 
suggested by Schutz.’ As the omentum 
normally lies crumpled up, any increase in 
the blood flow associated with the general- 
ized hyperemia of inflammation would 
tend to straighten out the arteries as they 
run down from the epiploic arch, much as 
happens to a coiled hose when the water 
is first turned on. The omentum is thus 
advanced evenly in all directions to prac- 
tically cover the entire lower abdominal 
cavity; the total area covered will depend 
on how well developed the omentum is. 
Thus the “policeman” reaches the site of 
the trouble. By its power of exudation 
the omentum sticks to the area of irrita- 
tion. Continued local hyperzemia, with con- 
temporaneous resolution of the general 
hyperemia, causes the omentum to sur- 
round the point of irritation, sealing it off 
from the rest of the peritoneal cavity. 
Hertzler‘ suggests that this local move- 
ment may be aided by the chemotactic 
attraction of leucocytes in the omentum to 
the area of inflammation. This well known 
constabulary function is relied upon to 
localize infective processes which may 
come from perforation of a hollow viscus, 
local peritonitis, suppurative thrombophleb- 
itis or lymphadenitis, or from the presence 
of a foreign body." 

At exploratory laparotomy in the reported 
cases® ' 1" of swallowed foreign body in 
the greater omentum, with or without ab- 
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scess formation, no sign of a perforating 
track was discovered—the perforation had 
presumably sealed itself off rapidly. Fur- 
ther, most cases of so-called primary ab- 
scess of the greater omentum are simply 
drained. It is suggested that these abscesses 
may not be primary but may be, in fact, 
caused by small, sharp pointed, swallowed 
foreign bodies which had perforated the 
alimentary tract symptomlessly. It would 
be very easy to overlook such a foreign 
body at operation, unless search were made 
for it at the time, or to lose it postopera- 
tively in discharges and dressings. It would 
thus appear that an omental abscess con- 
taining a swallowed foreign body may not 
be such a rare event as might be thought 
from a search of the literature. 

The swallowing of a sharp pointed 
foreign body can occur apparently without 
the patient’s being aware of the event. It 
is well known that sharp foreign bodies 
in the tissues, e.g., broken-off hypodermic 
needles, may migrate long distances from 
their point of introduction. The author 
believes that the sharp tip of a swallowed 
foreign body sticks in a fold of intestinal 
mucosa, and peristaltic action forces the 
object into the wall. Thence it migrates 
into the peritoneal cavity, being taken up 
by the greater omentum either actively or 
passively. 

The complications of perforation of the 
alimentary tract by a swallowed foreign 
body fall into one of the following 
groups:'* early localized peritonitis, indur- 
ated inflammatory masses, generalized peri- 
tonitis, and abscesses. The abscesses may 
be intraperitoneal, in the abdominal wall, 
in a hernial sac, in perirectal tissues, or in 
the liver. To this list should be added a 
further possible site, i.e., the greater omen- 
tum (acute or chronic suppurative epiploi- 
tis). 


SUMMARY 


1. Two cases of swallowed foreign bodies 
causing an abscess in the greater omentum 
have been found recorded in the literature. 
Two more are recorded here. 


2. The clinical picture of suppurative 
epiploitis caused by a swallowed foreign 
body and the role played by the greater 
omentum are discussed. 
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3. Primary abscesses of the greater omen- 
tum are probably caused by small, sharp 
pointed, swallowed foreign bodies which 
have symptomlessly perforated the wall of 
the alimentary tract. 

4. Acute and chronic suppurative epi- 
ploitis are added to the list of reported 
complications of perforation of the alimen- 
tary tract by a swallowed foreign body 
which is almost invariably sharp pointed. 
There is rarely any history of having swal- 
lowed such a foreign body. 


My thanks are due to Mr. H. M. Goldberg and 
to Dr. S. Almond of the Manchester Victoria 
Memorial Jewish Hospital, England, for permis- 
sion to publish Cases 1 and 2 po and 
nt to Mr. Goldberg for his kindly criticism and 
advice. 
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SWALLOWED FOREIGN BODIES 


literature and of an 
additional six cases of perforation of the in- 
testinal tract by a swallowed foreign body, 
McPherson and his colleagues of Columbus, 
Ohio (Am. J. Surg., 94: 564, 1957) remark 
on the rarity with which the ingestion of a 
foreign body is associated with subsequent 
intestinal perforation, even though the swal- 
lowed object is sharp. Although 10 to 20% 
of ingested foreign bodies fail to pass through 
the entire gastro-intestinal tract, less than 1% 
cause perforation. The variety of clinical mani- 
festations of perforation, and the fact that 
there is usually no history of swallowing a 
foreign body, make this rare condition difficult 
to diagnose. It should however be considered 
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RESUME 

L’auteur rapporte deux cas d’épiploite suppura- 
tive consécutive 4 une perforation a tube digestit 
par lingestion de corps étrangers pointus. La 
pointe de l’objet peut se fixer dans la paroi intes- 
tinale et l’action péristaltique peut la lui faire 
traverser. La réaction inflammatoire concomit- 
tante détermine une turgescence des vaisseaux des 
arcs épiploiques; le grand épiploon est ainsi dép- 
lissé et s’étale devant toute la cavité abdominale 
inférieure. L’exsudat péritonéal se forme et assure 
Yocclusion de la région enflammée avec formation 
localisée d’un abcés contenant le corps étranger. 

Dans les cas étudiés, le syndrome d’épiploite 
a pris une semaine ou plus a se développer; a 
lexamen on avait le tableau d’un état abdominal 
durgence: douleur et rigidité localisées avec 
fiévre modérée. Fait 4 noter, il y avait trés peu 
de modification de la fonction intestinale. Dans 
les cas rapportés les patients ne se souvenaient 
pas d’avoir ingéré les corps étrangers qu’on a 
retrouvés plus tard 4 l’opération. 


in patients with unexplained peritonitis, intra- 
abdominal abscess, or intestinal obstruction. 

Out of the 6 personal cases recorded, 4 
foreign objects were chicken bones, one was 
a straight pin, and one a toothpick. The acci- 
dent is commoner in edentulous patients, 
whose dentures reduce normal oral sensation. 
The ileo-cecal region is the commonest site 
of perforation, and any obstruction to flow. 
such as a hernia, or bowel atony, predisposes 
to perforations. Such chronic partial intestin:| 
obstruction was present in 4 out of the % 
patients mentioned in this article. Whenever 
operation is performed to free intraperitone: | 
adhesions, or for unexplained peritonitis «r 
intraabdominal abscess, the foreign body 
should always be looked for and removed f 
found. 
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VENTRICULAR DIVERTICULUM 


CASE REPORTS 


CONGENITAL DIVERTICULUM OF THE 
LEFT VENTRICLE OF THE HEART 


NV 


MUSTARD, M.B.E., M.D., F.R.C.S.[C], F.A.C.S.,* 


J. W. A. DUCKWORTH, M.D.,* 


R. D. ROWE, M.D.,$ and F. G. DOLAN, M.D.,§ Toronto 


CONGENITAL DIVERTICULUM of the left ven- 
tricle is a very rare anomaly of the heart. 
Most of the reported cases failed to survive 
infancy. Skapinker reviewed the literature 
in 1951' and was able to collect 13 cases 
including one of his own; of this total, 8 
died in less than one year. Three cases 
including Skapinker’s underwent operation; 
Wieting’s case was treated by replacement 
of the diverticulum and suture of the peri- 
cardium and diaphragm, and those of 
Roessler (quoted by Skapinker) and Skap- 
inker were treated successfully by resection 
of the diverticulum. Potts* reported a 
further case in a child nine years of age 
on whom he performed a successful re- 
section. Bailey‘ also reported a successful 
resection in a child 12 days old. We re- 
cently saw a patient with this anomaly at 
the Hospital for Sick Children, Toronto. 


Case REPORT 


P.B., aged 10 years, was admitted com- 
plaining of a pulsating mass in the epigastrium 
present since 4 years of age. She had been 
operated upon on two previous occasions for 
an epigastric hernia. She was seen by the 
cardiac service, when pulsation was noted in 
the epigastrium synchronous with heart beat. 
Radiography and fluoroscopy suggested a di- 
verticulum of the heart. Angiocardiography 
was performed and showed a tongue-like di- 
verticulum arising from the apex of the left 
ventricle (Fig. 1). Electrocardiogram showed 
left ventricular hypertrophy. A diagnosis of 
congenital diverticulum was made. 

At operation on October 28, 1955, incision 
was made in the midline of the epigastrium 
and was extended from its upper end into 
the chest through the left fifth interspace. 
The diverticulum in its pericardial sac was 
found cephalad to the diaphragm. There was 
no diaphragmatic defect. The pericardium 
was adherent to the anterior wall of the 


*Associate Surgeon, Hospital for Sick Children, 
Toronto. 

+Professor of Anatomy, University of Toronto. 
¢Cardiologist, Hospital for Sick Children, Toronto. 
§$McLaughlin Fellow, University of Toronto. 


diverticulum but was free on all other sur- 
faces. This segment of pericardium was left 
on the diverticulum. A Statinsky clamp was 
placed across the base of the diverticulum 
and the effect on the ECG noted. The di- 
verticulum was then resected and the myo- 
cardium sutured in one layer (Fig. 2). The 
heart slowed as the diverticulum was resected 
but continued to beat forcefully. The peri- 
cardial sac was then excised and the wound 
closed. The postoperative course was unevent- 


ful (Fig. 3). 


DISCUSSION 


Diverticula of the left ventricle of the 
heart in the great majority of cases occur 
at the apex, where the ventricle, even in 
normal hearts, is extremely thin. The diver- 
ticulum protrudes as a finger-like process, 
which involves all the layers of the heart 
wall and is nearly always adherent to the 
fibrous pericardium in the region of the 
central tendon of the diaphragm. Fre- 
quently there is a defect in the ventral 
part of the central tendon or in the ventral 
musculature of the diaphragm which allows 
the diverticulum to protrude into the an- 
terior abdominal wall towards the umbi- 
licus, where it can be seen as a pulsating 
mass in the epigastrium. 

In considering the etiology of this con- 
dition the following factors must be taken 
into account: 


1. The diverticulum could be due to 
simple herniation of the diaphragm at its 
weakest point. The apex of the left ventricle 
is the thinnest part of the wall of this 
chamber and measures 2-3 mm. in thick- 
ness. It is at this point that the superficial 
muscle sheet passes inwards in the form of 
a vortex to spread out on the deep aspect 
of the ventricular wall and here that the 
deep stratum is usually deficient. This point 
can readily be recognized by light pal- 
pation in the intact heart. Any develop- 
mental defect in the arrangement of the 
whorl at the apex of the left ventricle might 
weaken it further and cause it to bulge 
against the diaphragm, to which it could 
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Fig. 2._The sequence of electrocardiographic events at operation; lead III throughout. 
(A) Diverticulum exposed: rate 105/min; PR interval 0.10 second; QRS 0.4 to 0.6 second, with 
incomplete right bundle branch block. (8)—Application of clamp to neck of diverticulum: 
production of nodal ventricular extrasystoles. (c)—Stabilization with diverticulum clamp on: 
rate 120/minute; PR interval 0.11 second; QRS interval 0.08 second; with increased degree 
of bundle branch block. (p) Nodal rhythm and slowing of cardiac rate during excision of 
diverticulum: rate 95/minute; PR interval 0.08 second; QRS interval 0.06 second; runs of 
extrasystoles. (—E)—Further stabilization during closure of ventricular wall: rate 110/minute; 
PR interval 0.11 second; QRS interval 0.08 second. (F)—4.5 seconds after release of clamp; 
appearance of ischemia. (G)—Stabilized tracing 11 minutes after clamp release: rate 120 
minute; PR interval 0.11 second; ST segment 4 mm. above baseline. 


become adherent as a result of friction or 
in which it might cause a defect due to 
pressure. The earlier the diverticulum arises 
in intrauterine life the greater will be the 
effect on the diaphragm. 

2. The diverticulum could be caused by 


the adherence of the apex of the heart to 
the diaphragm leading to traction on the 
apex during heart movements. This adher- 
ence could be due to the persistence of a 
mesodermal band as a result of the failure 
of the two halves of the primitive pericar- 
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one year postoperatively. 


Fig. 3.—P.B.., 


dial cavity to completely merge on the 
amniotic aspect of the early heart tube, 
or it could be the result of friction between 
the diverticulum and the diaphragm as 
described above. 

3. The associated diaphragmatic defect, 
which has been described in a number of 
cases, could be due to the effect of pulsa- 
tion against the early diaphragm, or it 
could be due to a concomitant develop- 
mental defect in this area, owing to the 
fact that the diaphragm, the pericardium 
and the heart tube are all developed from 
the same mesodermal field. That the di- 
verticulum is the cause of the diaphragm- 
atic defect is more likely because, if the 
defect in the heart arose at the same time 
as the diaphragmatic defect, the defect in 
the heart would be much more extensive 
than that which is found, In cases in which 
there was a diverticulum but no diaphragm- 
atic defect a depression and thinning out 
of the diaphragm has been described such 
as might occur if it had been subjected to 
pressure. 

Taking into account the above points, 
the most likely cause of these diverticula 
occurring at the apex of the left ventricle 
is simple herniation of the heart wall at its 
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thinnest part due to a developmental upset 
in the arrangement of the fibres forming 
the apical whorl; once the diverticulum is 
formed it presses on the diaphragm causing 
it to thin out or perforate so that protrusio1 
into the anterior abdominal wall occurs. 

This peculiar anomaly is usually fatal 
with rupture of the diverticulum. It is 
therefore desirable to resect the diverticu- 
lum as soon as possible. This portion of 
the myocardium may be resected with 
relative safety and the myocardium repaired 
with only minor ischemic changes in the 
electrocardiogram. In our case there was 
no diaphragmatic defect. A defect however 
is common in this condition and when 
present should be repaired. 
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RESUME 


I] sagit d'une anomalie cardiaque trés rare: 
Skapinker fit en 1951 une revue de la littéra- 
ture et n’en trouva gue 13 cas, parmi lesquels il 
y eut 8 décés avant lage d’un an. Le diverticule 
du ventricule gauche est le plus souvent un pro- 
longement digitiforme de la pointe du ventricule 
et adhérent a la partie fibreuse du péricarde dans 
la région du centre tendineux du diaphragme; il 
y a fréquemment un manque dans cette partie 
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du diaphragme, ce qui permet au diverticule de 
le traverser et de faire hernie a la région épi- 
vastrique. La cause semble en étre un deéfaut 
(’arrangement des fibres apicales; la lésion, qui 
intéresse toutes les couches de la paroi, presse sur 
|e diaphragme et en provoque I’érosion. 

On doit faire la résection suivie de réparation 
du myocarde dés que le diagnostic est posé; la 
reche diaphragmatique sera aussi réparée dans 
1 méme intervention. Les auteurs rapportent le 
as d’un enfant de 10 ans qui avait déja subi 2 
pérations pour une présumée hernie épigastrique. 
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Le diagnostic de diverticule ventriculaire fut con- 
firmé par la radiographie, l’angiocardiographie et 
l’électrocardiographie. 

A Ylopération, une incision fut faite dans la 
région épigastrique et étendue dans la _poitrine 
suivant le 5e espace intercostal. Le diverticule, 
qui ne traversait pas le diaphragme, fut sectionné 
aprés écrasement. On sutura le myocarde en un 
plan, réséqua le sac péricardique et ferma la 
paroi, Les suites postopératoires furent sans 
incident. 


HETEROTOPIC PANCREATIC TISSUE IN WALL OF DUODENUM 
ASSOCIATED WITH BLEEDING DUODENAL ULCER® 


J. R. McCORRISTON, B.A., M.D., ¢ 


[HE PANCREAS HAS A dual embryologic 
origin' from the intestine, and many con- 
genital anomalies of this organ have been 
encountered. It has been stated that 
Schultz, in 1727, was the first to recognize 
an ectopic pancreatic mass but that it was 
not until 1859 that Klob recorded histo- 
logic studies in two cases.? The incidence 


of heterotopic pancreatic tissue is quite 


low; Busard and Walters* found that 
approximately 543 cases had been reported 
in the literature by 1950. 

Ectopic or aberrant pancreatic tissue has 
no connection with the main pancreatic 
mass. Although ectopic pancreatic tissue 
may be found in a wide variety of sites 
along the gastrointestinal tract, it is most 
frequently located in or near viscera adja- 
cent to the pancreas.* 


Incidence of Heterotopic Pancreas. 


Barbosa, Dockerty and Waugh* reported 
the relative frequency of sites of hetero- 
topic pancreatic masses to be as follows: 
wall of duodenum, 27.760; wall of stomach, 
25.5%; wall of jejunum, 15%; Meckel’s 
diverticulum, 5.3%; wall of ileum, 2.8% 
Other locations in which these masses 
have been found include omentum, mes- 
entery, spleen, gallbladder, cystic duct, bile 
duct, liver, transverse colon and mediastinal 
teratomas. They have been found in 15 to 
25% of gastrointestinal diverticula of 
embryonic origin. These congenital ano- 
malies productive of symptoms are de- 


*From the Department of Surgery, Royal Victoria 
Hospital and McGill University, Montreal. 


» M.Sce., 


F.R.C.S.[C], F.A.C.S., Montreal 


tected most commonly in the fourth, fifth 
and sixth decades of life. 

The embryonic origin of pancreatic 
heterotopic masses is not precisely known 
but separation of part of the pancreas 
probably takes place during rotation of the 
gut. It has been suggested that phylogeny 
may be recapitulated in these cases, be- 
cause fish and certain animals have a series 
of pancreatic glands scattered along the 
intestinal tract. Metaplasia has been con- 
sidered as another possible origin of hetero- 
topic pancreatic masses. 


Gross and Microscopic Features 

Ectopic pancreatic masses are usually 
single and vary in diameter between 1 
and 6 cm. in most cases. They are firm, 
finely lobulated and vary in colour from 
cream to light yellow. They feel polypoid 
or discoid when palpated in the wall of 
a viscus; on the surface, when large 
enough, a central dimple is often palpable.’ 
The mass lies in the submucosa of a hollow 
viscus in over one-half of cases. In other 
cases it lies between the muscle layers or, 
uncommonly, in the subserosal position.® 
Ectopic pancreatic tissue has the structure 
of normal pancreas in the majority of in- 
stances but, at times, it is composed pre- 
dominantly of acinar or of islet tissue.* ° 


Clinical Features 


The clinical significance of an aberrant 
mass of pancreatic tissue depends upon: 
(1) location of the mass; (2) size of the mass; 
(3) physiologic activity of its glandular 





154 


elements; (4) appearance of pathologic 
states (inflammatory or neoplastic) in the 
aberrant mass; (5) confusion ‘with more 
serious lesions, and (6) occasional ulceration 
that causes gastrointestinal bleeding.'’ 

The pancreatic masses situated in the 
gastric or duodenal wall account for the 
majority of clinical problems associated 
with this anomaly. They may be confused 
with tumours or peptic ulcer, and ulceration 
may occur on the surface facing the lumen 
of the viscus. 

Complications which may occur include 
intussusception,''-'* hyperinsulinism owing 
to the presence of an islet cell adenoma,” 
pancreatitis, hemorrhage, cyst formation 
and the development of carcinoma.’ ' 
Possible alterations in the associated viscus 
are hypertrophy, stenosis, erosion of 
mucosa with ulceration, hemorrhage and 


fat necrosis.'*-22- Mechanical effects, such 


as pyloric obstruction, have been observed. 
The symptoms arising from complications 
of ectopic pancreatic masses are nonspecific 
and are nearly always confused with those 
of more common lesions of the host organ. 
The symptoms, therefore, may resemble 
those of gastric ulcer, duodenal ulcer, 


pyloric obstruction or small bowel ob- 


struction.” 


Heterotopic Pancreatic Tissue in 
Wall of Duodenum. 


The incidence of aberrant pancreatic 
tissue in the duodenal wall is surprisingly 
high, being from 12.5 to 15%.'" These 
ectopic masses have been most commonly 
found in the second part of the duodenum, 
often in the submucosal position. They 
occur as firm, irregular, well-cireumscribed 
nodules that are seldom  pedunculated. 
Their structure resembles that of normal 
pancreas and some masses have recogniz- 
able ducts communicating with the duo- 
denal lumen, 


Pancreatic masses in the duodenum are 
usually small, measuring, as a rule, be- 
tween 1 mm, and 2.0 cm. in diameter. They 
may be single or multiple and are fre- 
quently located in the medial wall near 
the ampulla of Vater, projecting into the 
lumen of the duodenum. The symptoms 
produced are often similar to those of 
duodenal ulcer, Marshall and Curtiss?’ 
reported two cases of aberrant pancreas 
of the duodenum; in one instance the over- 
lying mucosa was ulcerated. 
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Radiologic detection of aberrant pan- 
creas is rarely possible; small projections 
into the duodenum cannot be recognize:| 
and when larger they are usually regarde:| 
as polyps of the duodenum or as peptic 
ulcers when the overlying mucosa is 
destroyed. A duct rarely fills with barium 
to become recognizable on x-ray examin- 
ation.” 


Treatment 


Surgical excision is the best treatment 
for symptom-producing or accidentally dis- 
covered ectopic pancreatic masses. Local 
removal is sufficient in most instances. 
Subtotal gastric resection is frequently per- 
formed for ectopic pancreatic masses _ in 
the stomach or duodenum, since associated 
disease of these organs may be present or 
the true nature of the lesion may not be 
known. Incidentally discovered pancreatic 
masses should be excised when this is 
feasible and the nature of the primary 
surgical procedure does not contraindicate 
the excision.” Frozen section diagnosis 
should be made so that a more radical re- 
section may be performed if malignant 
change is present. Primary resection is 
usually indicated when intussusception is 
associated with an aberrant pancreatic 
mass. 


Case Report (R.V.H.: No. 56-17877) 


Mr. J. F., a white man 71 years of age. 
was admitted to the Royal Victoria Hospital 
on October 5, 1956, because of upper gastro- 
intestinal hemorrhage. He complained of re- 
current attacks of epigastric discomfort begin- 
ning 2 or 3 hours after meals, over a period ot 
40 years, relieved by the ingestion of alkali 
mixtures. Five years previous to admission he 
had passed blood in his stool but investigation 
then, which included a barium enema and 
barium meal x-ray examination, had revealed 
no lesion. 


Sharp pain in the right side of the epi 
gastrium began five days before this ad 
mission. It had persisted for three days anc 
then generalized abdominal discomfort began 
Abdominal distension and tenderness begai 
two days before admission. 


After having had no bowel movements fo: 
three days he experienced, on the morning 
of the day of admission, mild dyspneea, dizzi 
ness, weakness and marked fatigue and ther 
passed a large volume of watery black stool 
This was followed by two more similar bowe 
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movements, after which he sought medical 
advice and was admitted to the hospital. 

The history, apart from the symptoms 
described, was  noncontributory. Physical 
examination revealed no abnormalities apart 
from slight epigastric tenderness, some en- 
largement of the prostate, tarry stool in the 
rectum and a moderate degree of pallor. The 
temperature was normal and the pulse rate 
108. The urinalysis was negative and the 
hemoglobin level was 10.0 g.%. The test for 
blood in the stool was very strongly positive. 
The leukocyte count was 33,200 per c.mm. 
with 64% neutrophils and 33% monocytes. 
The erythrocyte sedimentation rate was 16 
mm. in 1 hour and the coagulogram was 
normal. A barium meal x-ray examination 
shortly after his admission revealed evidence 
of a wide, shallow duodenal ulcer, and only 
a trace of the barium mixture passed out of 
the first into the second part of the duodenum 
within 90 minutes. 

There was no _ evidence of continuing 
hemorrhage at the time of admission and 
conservative treatment was begun, including 
oral propantheline bromide (ProBanthine), 
aluminium hydroxide gel (Amphogel), pheno- 
barbital, bland diet No. 1 and parenteral vita- 
min K. He received a transfusion of 1000 
c.c. of whole blood shortly after admission 
and after insertion of a nasogastric Levine 
tube, Wangensteen suction was started. No 
blood was present in the aspirated gastric 
contents but free acid was found. Oral feed- 
ings and medication were discontinued after 
insertion of the Levine tube and the Pro- 
Banthine was administered parenterally. He 
was unable to void urine and so a Folev 
catheter was inserted into the bladder and 
left in place. During the morning of October 
6, a 500 c.c. blood transfusion was given and 
he passed a tarry stool followed by dark 
reddish blood. No blood had appeared in the 
Wangensteen suction bottle so the Levine 
tube was removed and oral feedings were 
resumed. 


Early in the morning of October 7, he 
vomited a small quantity of dark brown fluid 
(containing partly digested blood) and later 


passed a voluminous reddish-brown liquid 
stool. The Levine tube suction was again 
started and the nausea was relieved. Another 
500 c.c. blood transfusion was given and he 
was taken to the operating room after having 
passed more bloody stool. Despite the large 
volume of blood given by transfusion his 
hemoglobin level was only 10.0 g.%, his pulse 
rate remained rapid (110) and his temper- 
ature rose to 100.2°F. 


PANCREATIC HETEROTOPIA 


Fig. 1—The section shows partially ulcerated 
duodenal mucosa containing normal, faintly 
stained Brunner’s glands. Deep to these, lying in 
the muscularis, are darkly stained masses of pan- 
creatic tissue. Islets of Langerhans are present. 
Dilated ductular structures are found both in re- 
lation to the pancreatic tissue and among Brunner’s 
glands. (x 25) 


Laparotomy was performed under general 
anesthesia, and careful exploration revealed 
no intra-abdominal abnormality apart from a 
lesion in the anterosuperior wall of the 
duodenum 2 cm. distal to the pylorus. There 
was evidence of blood in the stomach and 
in the intestines. 

The lesion of the first part of the duodenum 
was a discoid mass, approximately 2.0 cm. 
in diameter, with a smooth outline and 
flattened in the plane of the duodenal wall. 
There was a patch of whitish scar tissue on 
the serosal aspect over the mass. The mass 
was firm and slightly lobulated. A shallow 
depression was palpable on the luminal 
aspect. There were a few adhesions between 
the omentum and duodenum at the site of the 
mass. The pancreas appeared to be normal. 


It was difficult to determine whether the 
lesion was a peptic ulcer with a_ thickened, 
fibrotic base or a mass of neoplastic or other 
nature. The palpable depression on its surface 
was suggestive of the presence of ulceration 
and this conclusion was compatible with the 
history and clinical findings. 


Subtotal gastric resection was performed, 
removing the first part of the duodenum to 
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include the lesion. During the procedure 
1000 c.c. of blood was given intravenously. 


Examination of the specimen revealed a 
mass distal to the pylorus measuring 1.5 x 1.5 
x 1.0 em. It was in the submucosal space and 
was pale yellow on its cut surface. The mass 
was heterotopic pancreatic tissue containing 
typical pancreatic acini and islets. The over- 
lying mucosa was ulcerated and the sur- 
rounding tissue was infiltrated by acute and 
chronic inflammatory cells. The gastric wall 
showed congestion, oedema and one small 
superficial mucosal erosion. The summary 
from the Department of Pathology was: 
A—Intestine, small (duodenum): 

1. Ectopic pancreatic tissue in duodenum 

2. Ulceration. 

B—Stomach: congestion and oedema. 

The postoperative course was satisfactory. 
The Foley catheter was removed on October 
11, and after this the patient was able to 
micturate normally. He was discharged on 
October 24, taking a soft diet. The subsequent 
convalescence was entirely satisfactory. 


SUMMARY 


l. A brief discussion of heterotopic 
pancreatic tissue is presented. 


2. The case of a 71 year old man with a 
mass of aberrant pancreatic tissue in the 
wall of the duodenum, with an associated 
bleeding duodenal ulcer, is reported. The 
treatment consisted of blood replacement 
and subtotal gastric resection. The first 


part of the duodenum, including the 
heterotopic pancreatic mass with the asso- 
ciated bleeding duodenal ulcer, and three- 
fourths of the stomach were resected. 
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RESUME 

L’auteur présente un exposé succinct do 
lhétérotopie du tissu pancréatique. Comme ca; 
a lappui, il cite ce malade de 71 ans qui portait 
un reste de tissu pancréatique dans la paroi di 
duodénum et montrait des signes d’ulcére duo 
dénal. Le déficit sanguin fut d’abord comblé pa 
des transfusions et le traitement consista en un: 
gastrectomie aux trois quarts ainsi qu'une résectior 
de la premiére portion du duodénum, comprenan 
Yulcére et la masse de tissu pancréatique. 
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PERFORATION OF A COLON which shows no 
gross or microscopic pathological change 
is sufficiently rare to warrant reporting. 

A review of this subject reveals that 
seven cases have been recorded in the liter- 
ature. Hahn! stated that his patient with 
perforation had bilateral inguinal herniz 
aid the perforation occurred while the 
pxtient was straining at stool. It would 
seem that Brown? was the first to describe 
a case in which there was no associated 
violence of any kind and the patient did 
not have a hernia. Similarly in the case of 
Lataix® the 43-year-old woman had a large 
incisional hernia but there was no factor 
of straining. Weinstein and Robertst and 
Eadie® reported their cases of perforation 
of the colon as occurring while the patient 
was straining severely at stool. Henderson® 
reports a perforation of apparent healthy 
colon in two patients. Although an enema 
was given to one just before operation, it 
would not appear that it played any 
part in the perforation. It has been the very 
rare experience for the author and a surgi- 
cal colleague in the same hospital each to 
have had one such case in the past few 
months. 

Reference has been repeatedly made to 
hernia in these cases because of the rela- 
tionship described by Burger fifty years 
ago. On a physical basis, he proved that 
the increased intra-abdominal pressure re- 
sulting from contraction of the abdominal 
musculature and diaphragm was_ trans- 
mitted equally to all bowel. However, a 
segment of bowel in a hernial sac was not 
so protected and therefore liable to rup- 
ture. 


Case Reports 
Case 1.—A white woman, aged 69, was first 
seen in the emergency department of the Hos- 
pital six hours after she was found by a friend 
in a very distressed state. Some time during 
the previous night she was stricken with acute 
lower abdominal pain. She had been in her 
usual state of fairly good health until the onset 
of this incident, but had complained of consti- 
pation for two weeks before admission; she 
had had no laxatives or enema for this. The 


‘From the Toronto East General Hospital. 


COLONIC PERFORATION 
SPONTANEOUS PERFORATION OF THE NORMAL COLON® 


F.R.C.S., Toronto 
















patient had no history of hospital admissions 
or surgical procedures. 





On examination, she appeared very ill and 
distressed. Her blood pressure was 120/70 
mm. Hg, with a pulse rate of 60. The entire 
abdomen was rigid and extremely tender, and 
no bowel sounds were heard. The rectum was 
filled with firm faces. A flat plate radiograph 
of the abdomen failed to show free gas in the 
peritoneal cavity and there were no loops of 
dilated, gas-containing bowel present. Labora- 
tory investigation: hemoglobin 11.6 g. %; 6300 
white blood cells per c. mm.; hematocrit 51%; 
serum protein 7.1 g. %. The urine was normal. 
A diagnosis of generalized peritonitis secondary 
to a perforated viscus was made. 

Laparotomy was carried out. On opening 
the peritoneal cavity the bowel was found 
bathed in a large volume of free fluid in 
which were suspended particles of feces. 
Lying in the bowl of the pelvis were five 
fzecal masses as shown in Fig. 1. 

A longitudinal perforation of the sigmoid 
colon measuring approximately 1% inches in 
length, was present just above the peritoneal 
reflection on the right side of the bowel. There 
was a small hemorrhage into fat at the upper 
border of the rent but a careful search failed 
to reveal evidence of inflammatory or neo- 
plastic change at this site or elsewhere in the 










































1\ 
cm 
Fig. 1.—Large 
peritoneal cavity at 
measured 5 x 4 x 3 cm. 
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wall 


Fig. 2.—Low power section of rent in 
of colon repaired at operation two days _pre- 
viously, Note absence of degeneration in wall. 
Healing inflammatory reaction present. 


sigmoid colon. The small intestine showed a 
generalized inflammatory change. The perfora- 
tion was closed and a right transvere colo- 
stomy was fashioned. 

Postoperatively the patient remained in 
chronic shock. The blood pressure was main- 
tained only by continuous intravenous therapy 
and vasopressors. She was given large doses 
of broad-spectrum antibiotics and was rapidly 
digitalized but her condition deteriorated upon 
the development of a cardiac arrhythmia and 
pulmonary oedema. She died three days post- 
operatively. 

At autopsy, the generalized peritonitis had 
advanced and a pure culture of nonhemolytic 
E. coli was grown. The large bowel contained 
many fecal boluses measuring from 3. to 


9 cm. in diameter. There were no ulcers in 
the mucosa. The site of the surgical repair 
was intact. There was no gross or microsco dic 
evidence of pre-existing disease. 


Case 2.—A 65 year old female was admitied 
to hospital with a diagnosis of recurrence of 
bacterial bronchopneumonia from which he 
had recovered two weeks previously. On ‘he 
morning of the fourth day after admission, 
the patient developed severe lower abdominal, 
aching pain, intermittently crampy, and worse 
on the left side. The abdomen was distended 
and tender. She had been nauseated and had 
vomited small amounts for two to three days. 
Radiographic investigation showed free air 
under the diaphragm. In view of a history 
of coronary thrombosis and electrocardiograph 
evidence of both anterior and posterior infarc- 
tions, together with active bronchopneumonia, 
the patient was kept on conservative therapy) 
as long as possible. On the fifth day of the 
illness, a small barium enema was admin- 
istered. Barium passed from the colon into the 
peritoneal cavity, and none into the sigmoid 
colon. 

On this evidence, laparotomy was carried 
out immediately. On opening the peritoneal 
cavity a considerable amount of barium and 
purulent fluid was found. A perforation was 
found on the antimesenteric border of the sig- 
moid colon, 3 in. above the peritoneal reflec- 
tion. In the pouch of Douglas were several 
hard faecal masses measuring 1-1% in. in 
diameter. The perforation was closed and a 
right transverse colostomy made. 

The patient’s postoperative course was very 
satisfactory; she was treated with antibiotics, 
steroids, and blood transfusions. A barium 
enema two months later showed some narrow- 
ing of the sigmoid colon but otherwise was 
not particularly significant. 


SUMMARY AND CONCLUSIONS 


Two cases of spontaneous perforation of 
the sigmoid colon are reported. 

In the first case the bowel wall at the 
site of perforation was shown to be normal 
both macroscopically and microscopically. 
In the second, there were no gross changes 
demonstrable in the wall on careful exam- 
ination. 

There is no generally accepted explani- 
tion of this condition though it might well 
represent the early stage of isolated diverti- 
culosis when both the circular and longi- 
tudinal muscle layers may be considerably 
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thinned. This change is not evident in the 
gross on the serosal surface. The mucosal 
layer therefore is prevented from hernia- 
tion by only one layer of longitudinal 
muscle. Any stress originating in the bowel 
lunen may lead to herniation and perfora- 
tion. 
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CANCER AND MIDDLE AGE°® 


“A dispassionate assessment would suggest 
that the normal spell of useful life in Homo 
europeanus ceases at 48 years... 

“At 


lose their corporate loyalty, to increase thei 


48. the individual cell groups tend to 


numbers without any social need, and to 


make demands for nourishment which their 
neighbours cannot satisfy. The question ‘why 
do so many of us get cancer after the age of 
48?’ has proved entirely sterile as a guiding 
principle in research. It is surely time that we 
posed and faced the real problem. “We all 
cancer at 48. What force that 


keeps it in check in the great majority of us?” 


have is the 
“When I say that we all have cancer at 48, 
I mean that when we have reached that age 
some part of the epithelium covering our in 
ternal or external surfaces—the skin, the bron 
chi, the breast, the oesophagus, the stomach, 
the colon, the cervix uteri, the bladder, the 
prostate—has started in places to show those 
°Ogilvie, Sir Heneage: 
Lancet, 2: 35, 1957. 


The human heritage, 
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RESUME 


Les faits cliniques de deux cas de perforation 
spontanée du sigmoide sont présentés. Dans le 
premier cas on a pu vérifier l’intégrité de la paroi 
de Vintestin tant a lceil nu qu’au microscope. Le 
second cas ne présentait pas d’anomalie macro- 
scopique de la paroi. 

Il n’existe aucune explication satisfaisante de 
ce genre de lésion quoiqu’elle puisse représenter 
les premiéres manifestations d’une_ diverticulose 
isolée dans laquelle la couche des fibres musculaires 
circulaires et longitudinales serait considérable- 
ment amincie, Cette altération n’apparait pas a 
inspection de la séreuse. La seule couche des 
tibres longitudinales empécherait une hernie de la 
muqueuse. La moindre augmentation de pression 
a Vintérieur du viscére peut alors provoquer la 
herniation et la perforation. 


local changes of irregular multiplication and 
altered staining reactions that we call ‘cance: 
in situ.. A patch of cancer in situ may remain 
in situ for twenty vears, a pathologist’s head 


ache, but no trouble to the possessor. On the 


other hand it mav suddenly develop invasive 
characteristics and become a frankly malignant 
tumour. What keeps it in check? What starts 
its Gadarene progress? 

“Like most general surgeons, I have treated 
and watched many cases of cancer. Some were 
relatives; many were friends; others, coming 
as patients, died my friends. I have slowly 
come to frame in my mind an aphorism that 
can never be stated as such, because no statis 
tics can be advanced to support it: “The happy 
I have often caught 
myself thinking about a colleague, ‘So and so 
has started to look unhappy. He is either un 


man never gets cancer.’ 


happy because he has got cancer, or is he 
going to get cancer because he is unhappy. 
So run my thoughts, and I trv to dismiss them. 
Then I notice that he is missing from the next 
council meeting. Three months later I read 
his obituary in the B. M. J.” 
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CONGENITAL CYST OF THE RECTUM®* 


H. S. THOMSON, M.D.,+ and A. W. FARMER, M.D.,+ Toronto 


CONGENITAL ANOMALIES of the rectum oc- 
cur in about 1 in every 5000 births accord- 
ing to Rhodes’. A proportion of these, such 
as imperforate anus, show an immediate 
disturbance in function, whereas others 
such as dermoid and postanal gut cysts, 
diverticula and duplications of the rectum 
may be relatively asymptomatic and go 
undetected into adult life. Cases described 
by White? of postanal gut cyst went into 
the fourth decade. The more benign condi- 
tions may come to light by partial obstruc- 
tion of the rectum or bleeding from venous 
congestion due to the increasing size of the 
cyst; or by fistulee formation; or be detected 
on rectal examination for some unrelated 
condition. 


CasE REPORT 


A three-month-old female in good health 
was admitted to the Hospital for Sick Children, 
Toronto. She was apparently well until six 
days after birth at which time the mother 
noticed a small lump presenting on the right 
side of the anus, and that the child was having 
difficulty with bowel movements. A more than 
normal amount of straining was necessary. 
This was accompanied by screaming, and 
could be relieved by flexing the thighs on the 
abdomen. Stools were normal for her age. No 
bleeding was noticed at any time. 


There had been a normal full term, un- 
complicated pregnancy: there was no history 
of maternal or paternal abnormalities. 

The results of the physical examination at 
the hospital were essentially normal, except 
for the rectum and anus. A walnut-sized mass 
was seen occupying the entire right side (Fig. 
la). On rectal examination the mass was felt 
to be firm, round, smooth, and extending up 
the canal about 1% in. (3.8 cm.). It could be 
felt in the ischiorectal fossa. When the child 
cried the mass was partially extruded and the 
mucosa was seen to be intact. Further examin- 
ation of the large bowel was noncontributory. 

At operation (Fig. 1b) the mass was ex- 
posed through a slightly curved para-anal in- 
cision, and removed by sharp dissection. It 


*From the Department of Surgery, The Hospital 
for Sick Children, Toronto. 

+Assistant Resident in Surgery, Hospital for Sick 
Children. 

tSurgeon-in-Chief, Hospital for Sick Children. 


appeared grossly as a_ pear-shaped :stic 
structure filled with clear fluid, bulbous «t its 
base and terminating in a fibrous cord at its 
apex 2 in.-3 in. (5-7.5 cm.) from the joint 
of the incision. It remained  extraluniinal 
throughout its course, with no communic: tion 
with the adjacent gut. The postoperative 
course was uneventful and the child was dis- 
charged on the seventh postoperative day 

On gross section the cystic structure was 
lined by a rather smooth whitish mucosa, 
covered by a thick capsule. The microscopic 
picture (Fig. 1c) showed the wall to consist of 
two rather well differentiated and organized 
layers of smooth muscle. Here and there in 
the muscle wall there were cleft-like spaces 
lined by tall columnar epithelium resting on a 
loose myxomatous submucosa; the wall was 
lined by epithelium of the transitional type. 


A résumé of the embryology of this 
region shows the cloaca as the blind end 
of the hindgut, being well formed by the 
5 mm. stage. A diverticulum of the cloaca, 
called the postanal gut, projects beyond 
the anal membrane but usually goes on 
to total obliteration at about the 10 mm. 
stage. The cloaca is separated into dorsal 
and ventral segments by the invagination 
of the urorectal septum, which meets with 
the cloacal membrane to form the primitive 
perineum, completed at the 16 mm. stage. 
The dorsal segment then merges with the 
hindgut to become the rectum. 

In the case described the histopatho- 
logical and clinical pictures combined 
bring out some very interesting features: 

1. The structure in question had two 
distinct smooth muscle layers, reminiscent 
of the gastrointestinal tract, thus differ- 
entiating it from a true cyst. 

2. The absence of a cleavage plane 
necessitated sharp dissection to remove it 
from the parent viscus. 

3. The lining consisted of alimentary 
epithelium. 

The above criteria of a duplication of 
the gut are fulfilled. 

The embryological explanation of dupli- 
cations has not been found, but seve ral 
theories have been advanced. The dive:ti- 
culum theory was accepted for some tire, 
but the fact that diverticula are compos: 
only of mucosa and serosa does ot 


suggest that they are true duplicatio.s. 
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Fig. 1. (a) Shows the tip of the index finger in the anus displacing the mass into 
the ischiorectal fossa: the mass can be seen outlined in ink. 

(b) Operative field showing depth and extent of dissection, paralleling rectal wall: 
specimen seen on the towel at the right. 

(c) Photomicrograph of the cyst, x150, showing the transitional epithelial lining 
resting on smooth muscle layers of the wall. 
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Normally the lumen of the gut is esta- 
blished by vacuoles forming in the embryo 
gut and coalescing to become a continuous 
tube. Bremer*® points out that some of 
these vacuoles may coalesce without 
joining the parent tube and start a dupli- 
cation. We would then expect to see in 
the cyst the structures of the normal bowel 
which are evident in this case. 


A very rare congenital anomaly — a 
duplication of the rectum, or so-called 
cloacal cyst in an infant — is reported. 


Reprints from: 

Room 325, The Medical Arts Building, 
170 St. George St., 

Toronto 5, Ontario. 
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RESUME 

Une tuméfaction apparut a droite de l’anus cliez 
un nourrisson six jours aprés sa naissance. Cc tte 
masse ronde lisse et rénitente de la grosseur d'une 
noisette génait la défécation. L’exérése en fut pra- 
tiquée a l’Age de trois mois. Cette lésion s’étendait 
a environ 3.5 cm. le long du rectum mais a |'ex- 
térieur et sans en communiquer avec la lumic¢re. 
Les coupes montrérent une paroi faite de deux 
couches de muscles lisses, revétue a l’intérieur dun 
épithélium de type alimentaire. Cette malformation 
ano-rectale trés rare serait une duplication particlle 
de Vintestin connue sous le nom de kyste cloacal. 


PERIURETERAL FIBROSIS* 


SAMUEL A. MacDONALD, B.A., M.B., Ch.B., F.1.C.S., F.R.C.S.[C] and 
I. J. pb» DOMENICO, M.D.( Malta), Montreai 


THE URETER may be obstructed by many 
lesions which may arise either within or 
outside the peritoneal cavity. The chief 
intraperitoneal lesions are neoplastic or in- 
flammatory diseases of the large bowel or 
of the pelvic organs; the commonest extra- 
peritoneal cause of obstruction is the pres- 
ence of anomalous vessels. 

In recent years an apparently new entity 
has appeared in the form of a diffuse retro- 
peritoneal fibrosis. Attention seems to have 
been called to this lesion first by Ormond 
in 1948.' in two patients he found an ex- 
tensive retroperitoneal plaque-like type of 
fibrosis: in one, the lesion extended from 
just below the kidneys to the pelvic brim; 
in the other, the retroperitoneal area about 
the promontory of the sacrum was in- 
volved. In both patients a mass was present, 
involving not only both ureters, but 
also crossing the midline to encompass the 
aorta and vena cava. A similar condition 
was reported by Amselem? in one patient 
in 1950. Miller et al.’ published three ad- 
ditional cases in 1952 and Ewell and 
Bruskewitz' another. In the same year a 
unilateral manifestation of the same pro- 


°From the Montreal General Hospital, and the 
Department of Surgery, McGill University, 


cess was reported by Oppenheimer’, in a 
patient whose right ureter was obstructed 
by a retroperitoneal fibrotic mass at the 
pelvic brim. Several papers have appeared 
each year since then. A patient we saw 
recently aroused our interest in this con- 
dition. 

Case REPORT 

Case 1.—This 60 year old man, a patient 
of Dr. R. G. M. Harberts, was admitted to 
the Montreal General Hospital on August 31, 
1956, because of abdominal discomfort re- 
sembling right renal colic. His past history 
was negative for any previous abdominal in- 
jury, operation or complaint of any _ type. 
There was no evidence of recent or past 
episodes of periarteritis. His only previous ill- 
nesses requiring hospitalization had been 
pleurisy and jaundice in 1915, acute bronclii- 
tis in 1925, and cataract extraction in 1950 
and 1953. The present illness began two weeks 
before admission when he became aware of 
moderately severe persistent lower abdominal 
discomfort which lasted for several days. Fe 
was then symptom-free until the day befove 
admission when he began to have pain r»- 
sembling right lower ureteral colic; it extended 
to the right side of the scrotum but was not 
associated with any symptoms of bladder dis- 
turbance. 
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Fig. 1 Fig. 


Fig. 1.—Original intravenous pyelogram showing dilatation of right renal pelvis and 
ureter. Possible stone indicated by arrow. Fig. 2.—Opacity adjacent to ureteral catheter. 


Fig. 3 Fig. 4 
Fig. 3.—Oblique projection showing shadow to be outside ureter. Fig. 4.—Pyelouretero- 
gram showing elongated stricture in right sacral ureter. This filling defect was apparent in all 
films obtained by repeated injection. 
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Fig. 5a 
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Fig. 5b 


Fig. 5a.—Ureter in situ. The abrupt demarcation between dilated and constricted areas 
is apparent. Arrows include area enveloped by sheath, Fig. 5b.—Ureter almost completely 
freed. Note dense character of exposed sheath which lay upon common iliac artery. 


Physical examination revealed nothing ab- 
normal except tenderness in the right costo- 
vertebral angle and splinting of the right 
abdominal muscles. The blood pressure was 
130/80 mm.Hg. The peripheral vessels did 
not reveal any unusual sclerosis. Heematolog- 
ical studies were negative, and the serum 
uric acid level was normal. A routine blood 
Wassermann test was negative and there was 
no history of any antiluetic therapy. Repeated 
urinalyses were negative for abnormal cellular 
content and there was no unusual crystalluria; 
no cystinuria was found. In a rather extensive 
clinical investigation the only positive findings 
were those obtained by pyelography, which 
showed a slight hydronephrosis of the right 
kidney with minimal dilation of the upper 
two-thirds of the ureter to the sacral area. 
At the lower margin of the sacrum was an 
opacity thought to be possibly a ureteral cal- 
culus. A week later one only of several oblique 
projections showed the indefinite, supposed 
ureteral calculus to be outside the ureter. 
A third series of retrograde pyelograms made 
six weeks after the original admission revealed 


what seemed to be a markedly increased de- 
gree of hydronephrosis and hydroureter. Com- 
mencing at the upper margin of the sacrum 
the ureter seemed to be markedly narrowed 
for a distance of about 4 cm. A clinical diag- 


nosis of ureteral stricture or 
plastica was made. 

Operation: A generous oblique right abdom- 
inal incision was made extending from just 
below the tip of the 10th rib almost to the 
symphysis pubis. The peritoneum was strip- 
ped from the lateral and posterior abdominal 
walls without difficulty: there was no evidence 
of any retroperitoneal inflammatory process. 
The dilated ureter was identified easily. I's 
calibre changed abruptly where it came into 
contact with the right common iliac artery. 
Throughout its course on the artery for a 
distance of 2% in. (6.3 cm.) the ureter wis 
encased in a dense, thin, fibrous constricting 
sheath. The ureter could not be palpated 
through this sheath, nor could the sheath i- 
self be elevated from the underlying artery. 
Immediately below the constricted area the 
ureter was entirely normal. 


periureteritis 
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(a) 
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Fig. 6a.—Five weeks after intubation ureterotomy. Much enlarged ureteral calibre. 
(b).—Five-minute intravenous pyelogram five months after operation; norma! pyelouretero- 
gram. Note diminution in size of renal pelvis and ureter. (c).—Fifteen-minute film showing 


rapid drainage and normal ureter. 


The sheath was divided longitudinally and 
the ureter freed by sharp dissection. The inter- 
ior of the sheath was smooth, refractile, pearly- 
grey, and avascular. No attempt was made to 
dissect this tube of dense tissue from the 
adventitia of the underlying artery to which 
it was densely adherent. A biopsy specimen 
was taken, and then the adjacent fat was sewn 
in place to occupy the area in which the ureter 
had lain. The freed ureter did not dilate nor 
did it transmit peristaltic waves. The constricted 
area was incised longitudinally and the inci- 
sion was continued for 1 cm. into the normal 
ureter above and below. A No. 10 French 
T-tube with long arms was inserted into the 
ureter above the involved area so that the 
lower limb extended through the opened seg- 
ment and well into the intact ureter below. 


The tube was left in place for four weeks. 
During this time the urine remained remark- 
ably clear, and the tube did not become en- 
crusted—the daily administration of N-acetyl- 
p-aminophenol may have helped in this regard. 
Excretory pyelograms made one month after 
removal of the tube revealed complete regres- 
sion of the hydronephrosis and hydroureter. A 
subsequent study made five months after 
operation showed normal calices and_ pelvis 
on the affected side as well as a normal ureter 
with no, suggestion of stasis. 


PATHOLOGY REPORT 


Specimen 1.—Periureteral sheath. The sec- 
tions of the sheath are seen to consist of a 
moderately acellular but relatively immature- 
appearing fibrous connective tissue. It is well- 


collagenized, and at some points is enclosed 
externally in adipose tissue, while in other 
areas there is no associated fat. About the 


blood vessels there are variably sized but 
generally small collections of chronic inflamma- 


Fig. 7.—Microphotograph illustrating the pro- 
nave fibrosis with meagre lymphocytic infiltrate. 
x 80 
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tory cells, mainly lymphocytes. There is some 
cedema in the fibrous tissue, and there are 
hemorrhages which are presumably the re- 
sult of operative manipulation. There is no 
appreciable pigmentation and the microscopic 
features are completely nonspecific. 


Specimen 2.—Ureter. The tissue consists of 
the ureteral wall showing normal-appearing 
transitional epithelium as a lining, and a 
fibro-muscular wall throughout which there 
is apparent oedema that is perhaps secondary 
to operative manipulation. There are a few 
scattered lymphocytic cells. 


DIscussION 


The pathological process in this patient 
differs widely from that described in the 
majority of those patients with so-called 
periureteritis plastica. There was no mass 
of indurated tissue as commonly described 
and the process did not extend beyond 
the ureter, so that there was no involvement 
of the vena cava, aorta, or of the opposite 
ureter. Raper’s fourth case* seems to have 
had a lesion identical with that described 
here. In his patient the right ureter was 
found bound down in a “patch of scar 
tissue overlying the iliac artery”. Above 
this point the ureter was dilated and the 
kidney was functionless, Raper considered 
this to be an example of a “burned out” 
phase of periureteritis plastica. MacLean 
also has reported a similar lesion.” In his 
patient, simple ureterolysis produced a 
good result. A careful search of the litera- 
ture has revealed no additional similar 
cases, although undoubtedly others have 
been encountered. 


In the case of our patient the pathologist 
suggested the possibility of the lesion being 
secondary to an arteritis and periarteritis— 
certainly the underlying artery was very 
sclerotic, with a thickened wall containing 


many irregular atheromatous _ plaques. 
Raper's patient was 69 years old so might 
also have had similar arterial changes. 
MacLean’s patient, however, was only 24 
years of age so that a similar etiological 
factor could not have been present. 

It is not likely that such a small localized 
area of fibrosis, as was found in our pat- 
ient, could result from ascending infection 
from the pelvic organs as has been sug- 
gested in the more extensive lesions of 
periureteritis plastica, Localized primary 
ureteritis without any predisposing cause, 
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such as a stone, would seem to be a remote 
possibility. The only clue to a_possibk 
etiological factor is the localization of the 
disease, in this patient, as well as in Raper’s 
and MacLean’s, to that part of the urete: 
which lies along or crosses the common iliac 
artery. 
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RESUME 


Un homme de 60 ans se plaignait de douleurs 
abdominales A droite, évoquant vaguement la 
colique néphrétique. Son passé médical n’offrait 
rien a signaler. La seule constatation positive 
obtenue au cours des nombreux examens de- 
mandés fut un léger degré d’hydronéphrose a 
droite. Une ombre radiologique fut notée au 
rebord droit du sacrum. Six semaines plus tard 
lhydronéphrose était beaucoup plus prononcée 
et on observait un pincement de luretére sur une 
longueur de 4 cm. Le diagnostic de périuréterite 
plastique fut posé et a lopération on découvrit 
une gaine dense et mince qui resserrait liliaque 
primitive droite sur une longueur de 6 cm. et 
intéressait également Turetére a son point de 
contact avec l’artére, causant une retrécissement 
soudain. L’urétére fut dégagé mais une fois libre 
ne montra aucun péristaltisme ou tendance a 
reprendre son calibre normal. Un tube en T fut 
inséré dans la portion lésée par une _ incision 
longitudinale. Lorsqu’on Yenleva un mois plus 
tard Thydronéphrose avait disparu, La nature 
ogee de la lésion est décrite dans 
e texte. 
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EDWARD ARCHIBALD 
1872 - 1945 


WILDER PENFIELD, 


\S THE EDITORIAL doors of the Canadian 
Journal of Surgery swing open, the readers 
of the new journal are asked to look back 
at the lives of famous surgeons in Canadian 
history. The lares of our surgical house- 
hold are being dusted off and set up on 
their rightful pedestals. 

In the first issue, the figure of Francis 
Shepherd was restored by the skilful pen 
of H. E, MacDermot. 

Can genius be passed down to us like 
john Buchan’s magic ringt from one gen- 
eration to another? What are the common 
elements of greatness in great surgeons? 

Shepherd lived in the early days of in- 
evitable expansion that followed the dis- 
covery of asepsis and anesthesia. Edward 
Archibald was born 21 years after Shepherd 
and 23 years after William Osler. He knew 
the culture and tradition that these men 
helped to create in the McGill Faculty. 
Indeed, being separated from them by 
only one generation, he was to some ex- 
tent, the product of their breeding. But 
Archibald recognized that the time had 
come when further problems of surgery 
must be solved by basic scientific re- 
search. Thus it was that he introduced a 
new era in Canadian surgery. 

W. E. Galliet has given us a description 
of the young Archibald when he saw him 
first. It was at a meeting of the newly 
formed Canadian Society of Clinical Sur- 
gery. “By his questions,” Dr. Callie wrote, 
“his comments and skilful directions of dis- 


cussion, (he) changed the character of 


surgical education in this country from the 
purely clinical to the scientific. 


°Director, Montreal Neurological Institute, 3801 
University St., Montreal 2. 

tThe Path of the King, Nelson, London, 1923. 
tCanad. M. A. J., 54: 197, 1946. This may be 
taken as a judgment of Archibald by one of his 
peers since Gallie is himself the founder of a 
vigorous school of surgery in Toronto. 


O.M., 


M.D..* Montreal 


“The impression he left on me that day 
has remained with me ever since, that true 
advance in surgery must come from re- 
search, and that familiarity with basic 
sciences is fundamental . . . My personal 
gratitude to him for the vision he disclosed 
to me is beyond words.” 


Edward Archibald was born in Montreal, 
August 5, 1872, and died there in 1945.* 
His family was of Scots-Irish descent. 
They had migrated in stages during the 


previous century. Beginning in Stirling, 


*See the portrait eulogies in Canad. M. A. J., 54: 
194-197, 1946, by Jonathan Meakins of Montreal, 
W. E. Gallie of Toronto and Evarts A. Graham of 
St. Louis; also Appreciation and Recollections by 
W. B. Howell, ibid. p. 317; Appreciation by H. E. 
MacDermot, McGill News, Spring, 1946; and 
Sketch by W. R. LeFanu in Lives of the Fellows 
of the Royal College of Surgeons of England, 
London, 1953, p. 17. 
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Scotland, they settled in the north of Ire- 
land, then in New Hampshire, in Nova 
Scotia, and finally, Montreal. 

Jonathan Meakins, Archibald’s close 
friend and colleague in medicine, said of 
this odyssey: “One cannot help but surmise 
that these wanderings of successive genera- 
tions were due to some restless trait, or 
resentment of things as they were, or 
perhaps a seeking for something which 
seemed just over the hill or across the 
water.” 


“Archibald inherited,” Meakins  con- 
tinued, “. . . an intellectual curiosity—seek- 
ing, seeking, seeking after the truth .. . 
an everchanging will-o’-the-wisp.” 

His father was John Spratt Archibald, a 
Montreal judge, and his mother, Ellen 
Hutchison. They educated their children 
with rare wisdom. All three sons took part 
of their schooling in Grenoble, France, 
where they became completely and_ suc- 
cessfully bilingual. Each of them had a 
distinguished career. The eldest son, Sam, 
became Professor of Law at Cairo and later 
a highly successful practitioner of law in 
Paris. The other brother, John, was a 
Fellow of All Souls College, Oxford, and 
later a barrister and solicitor in London. 

Edward completed his courses in the 
Montreal High School. He then graduated 
in 1892 from McGill University, Bachelor 
of Arts, winning a gold medal in modern 
languages. He graduated in medicine in 
1896. Without falling behind his class- 
mates, he took the third year of his medical 
training abroad, spending the first semester 
at the University of Montpellier, France, 
and the second semester at the University 
of Freiburg, Germany. 

For three years he served as resident 
in the Royal Victoria Hospital, Montreal. 
After that, he went to Europe for a year 
of graduate work, studying pathology 
under Aschoff and general surgery under 
von Mikulicz. On his return he was ap- 
pointed to the surgical staff of the Royal 
Victoria Hospital, taking charge of the Dis- 
pensary and of surgical pathology. 

But in the autumn of 1901 he was struck 
down by pulmonary tuberculosis. He took 
the cure at Lake Saranac, a whole year of 
solitude in the sanitarium there. Thus he 
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learned to know that dread disease from 
personal experience and from his contacts 
with Dr. Trudeau and Dr. Brown, little 
suspecting that he was himself to be the 
first surgeon in the Americas to treat the 
disease by surgical thoracoplasty in 1912. 

But the year of solitude served him well 
in other ways. It deepened his character 
and gave him time to read and to reflect. 
Enforced inactivity inevitably mellows the 
mind and sharpens the perceptions of a 
man of culture. Even time in jail has not 
been lost for men of such varied character 
as Jawaharlal Nehru, Mahatma Gandhi, 
John Bunyan and many another. 

In 1904, at the age of 32, Dr. Archibald 
had the great good fortune to marry Agnes 
Barron, a woman well qualified to be a 
good wife even to that most difficult of 
creatures, the successful surgeon, She was a 
musician and had intellectual interests of 
her own. But, most important of all—she 
understood the kindly, exasperating, ab- 
sent-minded genius she had married. She 
appreciated his greatness, forgave _ his 
foibles and created a happy home for him 
on Westmount Boulevard. She bore him 
four daughters who, in time, made their 
own contributions to the happiness of the 
family circle. How often does the success 
of a professional man, and his failure too, 
turn on the fortunes of wedlock! 


Edward Archibald worked hard. He 
seemed, at times perhaps, to be a slave to 
clinic and laboratory and library, but he 
succeeded in his ambitions, overcoming 
many misfortunes. There is nothing so very 
unusual in all this. Other men have done 
as much, coming at last to local success 
and to much greater wealth. But Archibald 
was different from other men in ways that 
are hard to describe. He was unique on 
several counts, as a scientist, a scholar, an 
educator, a gentleman of  indefinable 
charm. He was a handsome man with 
strong features and charming smile. He 
had courtly manners and a_ bubbling 
chuckling humour that in no way lessenec 
his dignity. He enjoyed the company o! 
men and was much admired by women. 

As the years passed, he grew to be bald 
and deafness came to him as it had to othe: 
members of his family. Although he was 
an eloquent public speaker in English anc 
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French, he usually talked softly in private 
conversation, almost in a whisper. Thus he 
drew people close to him where he could 
hear them as well as they heard him. At 
lust he seemed to go about whispering as 
though spies were following him. 

He delighted in prolonged discussions at 
the Mount Royal Club in Montreal or the 
Century Club in New York. But most of 
his discussions, and much of his profound 
thinking, were carried out in hospital cor- 
ridor or on the street, where he might 
stand, oblivious of the flight of time, talk- 
ing to some companion. He seemed to be 
always oblivious of the fact that he should 
have been hurrying to an appointment. 
That was one of his foibles. But he was 
sincerely sorry for it and politely apolo- 
setic, when he found he had kept someone 
waiting. I think he never quite believed 
in the passage of time, expecting it to 
stand still for him. Life was so full of 
exciting things to think about! 

Dr. William Howell, Anzsthetist-in- 
Chief at the Royal Victoria Hospital, and 
medical historian in his spare time, prob- 
ably waited more hours for Archibald than 
anyone, second of course to Mrs. Archi- 
bald. Nevertheless, with the exception of 
her, no one loved him more than Howell 
did. 

Here is part of a jingle Howell wrote, 
when Archibald had just received an honor- 
ary doctorate from the University of Paris: 


“You never published balderdash, 
You never sold your soul for cash, 
You never bragged or bluffed or lied, 
You never were puffed up with pride. 


When I consider your career 

It seems to me it’s rather queer 
Without those aids I don’t see how 
You ever got where you are now. 


You've only brains and industry, 

Good breeding, kindness, modesty, 

The faculty of making friends 

With ne’er a thought to serve your ends; 
Sound judgment, sympathy and skill 

To comfort and to heal the ill. 


O Edward, you would be sublime, 
If only you could be on time.” 
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After Archibald’s death, Howell wrote 
from his retirement in England: 

“Archibald played golf and played it 
well but he never talked about it. He was 
widely read and widely interested. He 
was not only an interesting talker but he 
was that rarity, a good listener. . . . Oc- 
casionally people presumed on his gentle- 
ness and got a taste of sarcastic wit that 
few knew he possessed, and no one risked 
being the butt a second time. . . . It is 
given to very few to inspire as much 
respect and affection as he did. He had a 
keen sense of humour; he was completely 
free from snobbery; he was generous to a 
fault.” 

Archibald played an active role in sur- 
gical societies in the United States and 
Canada early in the century. Let me quote 
Dr. Gallie again: 

“We sometimes wonder that Canadians 
are received so kindly and with such a 
friendly welcome by our cousins of the 
United States. One of the reasons is 
Edward Archibald.” 

When he was president of the American 
Surgical Association in 1935, he took as 
the subject of his presidential address: 
“Higher degrees in the profession of sur- 
gery’. The direct outcome of his stand in 
this matter was the establishment of the 
American Board of Surgery. Rarely has 
leadership borne good fruit so rapidly. But 
most of his lasting contributions were 
the result of his application of basic 
knowledge, and sometimes his own experi- 
mentation, to the problems of surgical 
treatment. 

In 1906, he left Montreal for three 
months of work at the National Hospital in 
Queen Square, London, studying neur- 
ology under William Gowers and neuro- 
surgery under the world’s leading neuro- 
surgeon, Sir Victor Horsley. It was in 1904 
that Harvey Cushing had made his first 
“report upon the special field of neuro- 
logical surgery”. In 1908 Cushing’s mono- 
graph on surgery of the head appeared in 
Keen’s System of Surgery (276 pp.). In the 
same year Archibald’s monograph on 
surgical affections of the head appeared 
in Bryant and Buck’s American Practice 


of Surgery (385 pp.). 
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These two men were not unlike in native 
ability. Had conditions been difterent, they 
might well have developed the new field 
shoulder to shoulder. But Cushing was 
working at the Johns Hopkins University 
in America’s first well organized surgical 
department. Professor William Halsted 
could, and did, delegate the development 
of this new field to his resident, Harvey 
Cushing. In Montreal, Archibald, with 
“thirty years of academic sterility behind 
him” (Meakins), set out singlehanded to 
develop the whole of surgery. In that same 
year (1908) he published a study of the 
surgical treatment of cancer of the rectum 
and another on tumour of the kidney. 
Twenty years were to pass before he could 
himself create the conditions for neuro- 
surgical specialization. 

After the monograph on affections of 
the head, Archibald was to write three 
other authoritative monographs: one on the 
diseases and injuries of the pancreas, in 
1913, in Stedman’s Handbook of Medical 
Sciences; the second in 1927, on surgery in 
tuberculosis for Nelson’s System of Surgery; 
and the third on surgical treatment of pul- 
monary tuberculosis, in 1936, in the Oxford 
System of Surgery. This indicates the chang- 
ing focus of his primary preoccupation. 

He carried out research into the nature 
of interstitial pancreatitis, which he called 
“oedema of the pancreas” and showed ex- 
perimentally that acute pancreatic necrosis 
is due chiefly to the presence of bile in 
the pancreas. 

Between 1913 and 1936 he published 
29 articles on tuberculosis. From 1909 to 
1920 (with two years out for military ser- 
vice, as Major in the Canadian Expedition- 
ary Force in France), his particular interest 
lay in surgical treatment of intestinal 
tuberculosis. After that he turned to studies 
of the control of respiration and the sur- 
gery of the thorax. In this new field he was 
a true pioneer and he has, with good 
reason, been called the father of thoracic 
surgery in America. 

In 1923, McGill University named Archi- 
bald Professor of Surgery and Chairman of 
the University’s Surgical Department. But, 
unfortunately, the man who was President 
of the Board of Governors of the Royal 
Victoria Hospital was not willing to see 
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him advanced from Surgeon to Chief 
Surgeon of the Hospital. He was not always 
punctual, it was said. Consequently, Sir 
Henry Gray was brought out from Scotland 
to be Chief Surgeon. 

During the next five years Professor 
Archibald had very few hospital beds 
under his control and was not able ‘to 
organize a department. But, with patience 
and kindly forbearance, he carried on and 
devoted himself to a promising group of 
younger surgeons (and this was something 
new): Scrimger, Armour, H. Ballon, Daw- 
son, M. Kaufman, McIntosh, Miller, Web- 
ster, Wilkie and others. 

In 1928 Gray resigned from the Royal 
Victoria, and Archibald became Chiet 
Surgeon. He began at once the depart- 
mental organization which had been too 
long delayed. In January of that year he 
invited Wilder Penfield and William Cone 
to come to Montreal to develop neurosur- 
gery in his department. Nearly all the 
funds he was able to raise for educational 
and research purposes went to promote 
this new project—his project, but one for 
which he asked no credit! 

Six years later, in 1934, the Montreal 
Neurological Institute was opened to house 
the work that he had started on _ the 
nervous system. In the opening exercises, 
Professor Archibald spoke first, but briefly: 

“To gather knowledge, and to find out 
new knowledge, is the noblest occupation 
of the physician. To apply that knowledge 
with understanding, and with the sympathy 
born of understanding, to the relief of 
human suffering is his loveliest occunation: 
and to do both with unassuming faithful- 
ness sets the seal on the whole.”* 

Only a true scholar could have spoken 
with such Shakespearian beauty, and only 
Archibald would describe the physician's 
occupation thus. It was his credo, the wa’ 
of life that he had set himself. 

He closed his remarks with no suggestion: 
that he had had a hand in the creation 
of that Institute: 

“Now will those whose joy it will be to 
work here step forth happily, with quick 


* Neurological Biographies and Addresses, Founda 
tion Volume of the Montreal Neurological Insti 
tute, Oxford University Press, 1936. 
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ened pace, upon a new high road! And we, 
going upon our own occasions, wish them 
God speed.” 

It is comparatively easy to describe a 
physician’s work and to catalogue the 
honours that come to him because of his 
scientific contributions. Archibald was 
made an Honorary Fellow of the Royal 
College of Surgeons of England and the 
loyal Australasian College, the American 
College, the Association of Surgeons of 
Great Britain and Ireland. He was made a 
corresponding member of the Surgical So- 
cieties of Rome and Paris. He was given 
honorary doctorates by the Universities of 
Paris and McGill and elected to many 
learned societies. 

One honour, that would have pleased 
him more than any other, came after his 
death. This was the creation of the Archi- 
bald Memorial Research Fund at McGill 
University, organized by Gavin Miller, who 
had been made Professor of Surgery, and 
contributed to by his friends, among whom 
was J. W. McConnell. This has been used 
by Professor Miller and by Professor Don- 
ald Webster to help young surgeons. It will 
be used for this purpose always. 

The difficult task is to describe the man 
and his mind and his spirit. Archibald was 
different from other physicians, as I have 
said. What made him so? This is the ques- 
tion I would like to answer for those who 
did not know him, especially for those 
young surgeons who are now going upon 
their “own occasions”. 

So many surgeons lack the finer percep- 
tions that might have come to them from 
a broad early education. They read little, 
express themselves poorly—have little to 
talk about in general company. Most of 
us feel, all too often, the lack of some- 
thing that Archibald had in rich measure 

He brought to his professional work the 
breadth of vision that comes from educa- 
tion in many languages, a delicate percep- 
tion from many cultures. He continued his 
vivid interest in life outside the operating 
room. I suspect that he sometimes longed 
for the leisure to follow these other inter- 
ests, the leisure he had never known since 
that year of solitude at Saranac Lake. 

In 1940 Archibald wrote to his friend, 
Dr. William Francis, curator of the Osler 
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Library, praising the contribution that 
Francis had made to the 70th birthday 
celebration of Harvey Cushing. Then he 
continued, saying to his friend, Francis, the 
sort of things he was apt to say in random 
conversation: 


“< 


.... Yours has been an ideal life, ful- 
filling a worthy ideal with quiet tenacious 
enthusiasm, breathing a clean air untainted 
by the dust of the arena. Our own Archi- 
bald crest bears the “Palma non _ sine 
pulvera’. But you disprove that general 
truth, or you prove the rule of the excep- 
tion, by gaining the palm without raising 
a dust. I often envy you . . . (Your contri- 
bution) is worthy of your own ‘Chief 
(Osler). It is really Oslerian. I find the 
vivid happy phrases, le mot juste, the little 
merry quip, the light touch of scholarship, 
the deeper love of the older, the finer 
literature—and all suffused with a warm- 
ing glow of friendship, so obviously sin- 
cere all those things—and more— 
that characterized that great man. You in- 
herited his spirit; nobody could fill his 
shoes. But the spirit is that which maketh 
alive.” 

Then he referred to another friend, 
“Billy Howell”, confined to bed with recur- 
ring anginal pain. I cabled him. 
Quel sacré cochon que ce diable qui 
sappelle langine! Non Angeli, sed Angina. 
But the old priestly pun® is sadly inappro- 
priate. Yours ever, ‘Eddie’ ” (Archibald). 

In reply to this letter, Francis began: 

“The carpenter said nothing but ‘the 
butter’s spread too thick.” 


Archibald had many friends whose minds 


met his like flint to steel. For six 
before the world war broke out in 
Jack McCrae lived as a bachelor in a top 
floor flat of the Archibald home; Jack 
McCrae who was to write the poem “In 
Flanders Fields”, and then to die and stay 
behind, to sleep where “poppies grow’. 
They must have been, in some ways, kin- 
dred spirits. 


years 


1914. 


It is not for us to enquire into Dr. 
Archibald’s religious faith. But on one oc- 


*Pope Gregory, seeing blond Anglo-Saxon slaves 
in the market of Rome, exclaimed, “Non Angli, 
sed angeli” and sent Augustine to proselytize the 
natives of England. 
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casion, after dinner, he and I had a long 
discussion that turned on the Old Testa- 
ment. As a result I gave him a new edition 
of the Bible at Christmas. His letter of 
thanks, December 26, 1936, was in part 
as follows: 

“... Twas touched by your remembrance 
of me; and I was moved by the Book in 
this new setting. I had seen it in Burton's 
bookshop and wanted it, but denied 
myself. 

“It’s curious, yet natural enough, to find 
that my five weeks in India® last spring 
has added much to my understanding of 
the Old Testament. As indeed also of the 
new. One sees more clearly the evolution 
of religious thought and feeling, working 
toward that part of Revelation which was 
Christ. But we are also working out our 
own revelation gradually, piecemeal, add- 
ing daily to that central revelation, by 
Reason as well as by Emotion. That surely 
was part of the plan of omniscience. 


*He had accompanied his friends, Dr. and Mrs. 
J. W. McConnell on this epic journey. 
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“In my later years, I read the Book 
again, and see more clearly the greatness 
of the plan and see also the creature using 
mind as well as heart, himself working out, 
though so gradually, the plan of the 
Creator.” 

Edward Archibald was a man forever 
seeking the truth in his personal life, as in 
his professional problems. With unassum- 
ing zeal, he pressed toward this goal, blind 
to the will-o-the-wisps that beckoned to 
other men who crowded past him in their 
punctual round of daily living. 

“To gather knowledge,” he said, “and to 
find out new knowledge, is the noblest 
occupation of the physician. To apply that 
knowledge with understanding, and with 
the sympathy born of understanding, to the 
relief of human suffering is his lovliest 
occupation; and to do both with un- 
assuming faithfulness sets the seal on the 
whole.” 


I am grateful to many for guidance in the 
collection of material: Dr. Archibald’s daughter, 
Margaret, his friend, William Francis, Curator of 
the Osler Library at McGill University, Donald 
Webster, Professor of Surgery at McGill, and 
others. 


BIBLIOGRAPHY 
OF EDWARD WILLIAM ARCHIBALD 


Compiled by Grace Hamlyn, Librarian of 
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Dr. Archibald for many vears. 
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1909. 

. Pancreatitis; the acute, the sub-acute, and 
the chronic recurring forms of the disease, 
Maritime M. News, 22: 105, 1910. 


19. Does cholecystenterostomy divert the flow of 
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will not be reprinted without the consent 
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BOOK REVIEWS 


PHYSIOLOGIC PRINCIPLES OF SURGERY. 
Edited by Leo M. Zimmerman, Professor and 
Chairman of the Department of Surgery, Chi- 
cago Medical School; and Rachmiel Levine, 
Chairman, Department of Medicine, and Di- 
rector, Department of Metabolic and Endocrine 
Research, Michael Reese Hospital, Chicago, 988 
pp. Illust. W. B, Saunders Company, Philadel- 
phia and London, 1957. $15.00. 


There are many excellent texts on surgical an- 
atomy and pathology, but there has long been 
a need for a textbook of surgical physiology. 
This comprehensive volume adequately fulfils 
this need and boldly emphasizes the import- 
ance of physiological principles in the practice 
of modern surgery. There are excellent chap- 
ters on the metabolic changes in trauma, in- 
fections and antibiotics, thermal and radiation 
injuries, tissue transplantation, haemorrhage 
and shock, blood transfusion, body fluids and 
electrolytes, nutrition in surgery, plasma _pro- 
teins, physiology in the newborn, pain and 
anaesthesia. The chapter on blood transfusion 
is longer than the average and contains un- 
necessarily detailed descriptions of blood bank 
procedures. Four outstanding chapters follow 
on congenital heart disease, acquired heart 
disease, hypertension and peripheral arterial 
disorders. Congenital heart disease is beauti- 
fully described in a 62-page chapter, which is 
virtually a monograph on the anatomy, dis- 
turbed function, clinical features, special in- 
vestigation and therapy of these disorders. 


A chapter on veins and lymphatics deals 
mainly with the authors’ concept of the pathol- 
ogy of varicose veins and phlebitis. The other 
chapters cover the respiratory system, ceso- 
phagus, stomach, large and small intestine, 
liver, biliary tract, pancreas, blood and blood- 
forming organs, thyroid, parathyroid, adrenals, 
islets of Langerhans, kidneys, lower urinary 
tract, male genital tract, uterus and ovaries, 
breast, locomotor system and central nervous 
system. All are well written and very informa- 
tive. The sections on the endocrine organs 
deserve special commendation. The chapters 
on peripheral arterial disease and the oeso- 
phagus are much better than equivalent sec- 
tions in physiology textbooks. 


Thus, the whole of human physiology is 
systematically covered, with critical and auth- 
oritative appraisal by the 50 contributors. Em- 
phasis is laid on the practical application of 
new knowledge and concepts. Well chosen 
bibliographies follow each chapter. The illus- 
trations, layout and type are most attractive. 
This book, which is likely to run into many 
editions, is highly recommended for all sur- 
geons and particularly for those unfortunates 
studying for surgical qualifications. It will be 
of great value also for those teachers whose 
dubious pleasure it is to set the papers! 
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FUNDAMENTALS OF GENERAL SURGERY, 
John Armes Gius, Professor of Surgery, Col!ege 
of Medicine, State University of Iowa. 720 pp. 
Illust. The Year Book Publishers, Inc., Chic::go; 
Burns & MacEachern, Toronto, 1957, $12.50, 


This book of surgery is designed primarily to 
present the basic fundamentals of general sur- 
gery. However, a number of subjects and de- 
tail along certain lines have been omitted, es- 
pecially the description of surgical operations 
which could be performed for various condi- 
tions. 

Wound healing (Chapter 2) and fluid and 
electrolyte balance (Chapter 4) are extreme- 
ly well covered. One is impressed with the 
outlining of details numerically and with the 
tables in the book. Principles of surgical care, 
care of the patient in the operating room, and 
postoperative complications (Chapters 10-12) 
are also dealt with in excellent fashion. In 
the chapter on fractures the general _prin- 
ciples are well stated but actual fractures 
and their treatment, which students are re- 
quired to know, are not listed. Also there is 
no chapter dealing with diseases of bone, or 
diseases or injuries of bones and joints. One 
of the good points about this book is the list 
of “suggested readings” at the end of each 
chapter, although one would like to see some 
references from countries other than that 
which is almost entirely represented here. 

The book is written in a very delightful 
manner and is easy to read, and the reviewer 
feels that it contains a good deal of material 
eminently suitable for the student. In certain 
subjects the undergraduate could supplement 
it either by the suggested readings or by 
smaller books dealing with special subjects, 
but it is not in the reviewer’s opinion suitable 
for the postgraduate. 


ONE SURGEON’S PRACTICE. Frederick Chris- 
topher, Emeritus Professor of Surgery, North- 
western University Medical School, Chicago. 
Ill, 151 pp. W. B. Saunders Company, Phila- 
delphia and London, 1957, $4.00. 


Here is a charming book of advice and opinion 
from a wise and experienced surgeon that 
deals with the more personal aspects of -his 
profession. Every once in a while a great 
man publishes his reminiscences, but it is rare 
that the result is useful to any but those 
associated with him. The Emeritus Professor 
at Northwestern University has avoided direct 
autobiography, and yet the reader gets a 
picture of a surgeon who is the kind of 
observant, wise and knowledgeable gentleman 
whom anyone would like to be. 

With expressions of opinion and anecdotes 
he ranges in subject from how to get a good 
medical and surgical education to how to ex- 
amine a four-year-old child, a millionaire or 
a nervous woman. He discusses the duties of 
interns, young surgeons, staff surgeons and 
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professors, what clubs to join, what to tell 
the patient with cancer, fees, threats of suits 
for malpractice, professional behaviour, golf, 
fishing, even what kind of car to drive and 
how to edit a great textbook. 

This little volume will solve the problem of 
\hat to give interns, or a nephew who wants 
ti) be a surgeon, for Christmas. And if one 
dps into it, before giving it away, it will be 
read from cover to cover. 


PRINCIPLES OF SURGICAL PHYSIOLOGY. 
Harry A. Davis, Clinical Professor of Surgery 
and Director of Surgical Research, College of 
Medical Evangelists, Los Angeles Division, Cali- 
fornia, 841 pp. Illust. Paul B. Hoeber, Inc., 
Medical Book Department of Harper and Bro- 
thers, New York, 1957. $20.00. 


The intelligent practice of surgery must be 
based today upon a sound knowledge of phy- 
siology—indeed the remarkable achievements 
of modern surgery have been made possible 
by the increasing application of physiological 
principles to surgical problems. The scope of 
this book is evidence that the interests of the 
surgeon extend into every field of physiology. 
The author has set forth in a clear and read- 
able fashion the existing knowledge of an im- 
mense number of subjects. In the foreword 
Dr. Dragstedt has said “The book should 
prove especially useful to those in residency 
training programs in surgery and medicine 
and to a wider audience of physicians and 
surgeons who have come to appreciate the 
value of a knowledge of physiology in medi- 
cal practice”. It could well find a place in 
every medical library and should be available 
to teachers of undergraduate students of 
medicine and to graduate students in medicine 
or surgery. 

The very completeness of the volume might 
give cause for the only criticism, in that it 
runs to 800 pages and is priced at $20.00. 


GYNECOLOGIC SURGERY AND UROLOGY. 
Thomas L. Ball, Assistant Professor of Clinical 
Obstetrics and Gynecology, Cornell University 
Medical College; illustrated by Daisy Stilwell. 
547 pp. Illust. The C. V. Mosby Company, 
St. Louis, Mo.; McAinsh & Co. Ltd., Toronto, 
1957. $20.00. 


This volume presents a rather different ap- 
proach to gynecological practice than that 
found in most textbooks. 

Being an advocate of regional specializa- 
tion, the author includes surgical problems of 
related structures and tissue encountered in 
the region of the lower abdomen and pelvis, 
with special emphasis on complications likely 
to be met with involving the bladder and 
lower bowel. In the well organized teaching 
hospital with fully compartmented specialist 
divisions, it may be questioned whether the 
gynecologist should take over problems other 
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than those related to the genital organs and 
the pelvic floor. In other circumstances, how- 
ever, it may be argued that the concept of 
the gynaecologist’s function as advocated by 
the author is quite valid, even if it does 
appear to encroach on the field of other sur- 
gical specialties. The book is a well written 
and profusely illustrated work of technical 
gynaecological procedures and no doubt por- 
trays the generally accepted diagnostic and 
treatment methods practised and taught at 
New York Hospital—Cornell Medical Center. 
The more or less standardized procedures out- 
lined will not be followed without deviation 
in some centres, and there are several in- 
stances in the text where indications and tech- 
niques might be open to question. 

This combination of “atlas-type text book 
and encyclopedic reference book” is one that 
would appear to be designed particularly for 
the graduate resident in training, but the prac- 
tising specialist in gynecology can well profit 
by consulting the text and illustrations. It 
should be a welcome addition to any well 
stocked medical library. 


THE SURGICAL CLINICS OF NORTH AMER- 
ICA: ABDOMINAL SURGERY (Symposium 
from the Mayo Clinic). 1194 pp. Illust. W. B. 
Saunders Company, Philadelphia and London, 
1957. 


This symposium is an excellent collection of 
papers on a wide range of gastro-intestinal 
surgical problems, and it would be difficult 
to single out any one particular paper from 
the group. Certainly it is the sort of sympo- 
sium which would be of interest to all general 
surgeons, urologists, and gynzcologists alike. 

One cannot but be impressed by the statis- 
tical follow-up of patients at the Mayo Clinic. 
In one paper by Charles W. Mayo, an an- 
terior resection of sigmoid, rectosigmoid, and 
rectum, the section of biometry and medical 
statistics of the Clinic provided a 98.7% 5- 
year follow-up of some 1104 cases. The value 
of such follow-up in the statistical comparison 
of different types of operative procedures is 
of course unquestioned. 


Of particular interest in relation to surger\ 
of the biliary tract is a paper by Hollinshead 
on “the lower part of the common bile duct”. 
This is a review of the detailed anatomy of 
this poorly understood, yet vitally important, 
portion of the biliary tract. Worthy of special 
mention is the paper entitled “Splenectomy 
for hypersplenism” by Ferris, Hargraves and 
Menzies. This paper provides an_ excellent 
review of the historical aspects of splenectomy 
and its use in combating various disease states 
of the spleen. And finally, the article by 
Charles W. Mayo, on “anterior resection for 
carcinoma of the lower portion of sigmoid, 
the rectosigmoid, and upper portion of rec- 
tum”, should provide the proponents of an- 
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terior resection with statistically significant ma- 
terial on which to base their choice of opera- 
tion. One should not, of course, be blinded 
by statistics, but at the same time one cannot 
ignore such a complete and thorough statis- 
tical survey as Dr. Mayo presents in his paper. 


CLINICAL ORTHOPEDICS, Number 9. An- 
thony F, DePalma, Philadelphia, Editor-in- 
Chief. 353 pp. Illust. J. B. Lippincott Company, 
Philadelphia and Montreal, 1957, $7.50. 


Although this publication requires no intro- 
duction to orthopedic surgeons, a description 
of it may be in order for general readers of 
the Canadian Journal of Surgery. It is really 
a journal, appearing twice a year in the spring 
and fall, but in appearance it resembles an 
ordinary book bound in hard covers. Each 
issue, in addition to containing short articles 
of general orthopedic interest, features one 
or two symposia, the contributors being recog- 
nized leaders in the field. For example, the 
present volume has two symposia: The Path- 
ologic Physiology of Metabolic Bone Disor- 
ders, with Edward Reifenstein Jr. as guest- 
editor; and Motorist Injuries and Motorist Safe- 
ty, with Jacob Kulowski as guest-editor. 

The latter symposium interested this re- 
viewer particularly. The chapter headings give 
some idea of its scope: driver proficiency, 
human engineering and automobile safety, the 
need for motorcar legislation, and medical as- 
pects of motor-vehicle accident prevention, to 
name but a few. While the writing is verbose 
and filled with the jargon that has crept into 
modern American medical writing (“The con- 
cept is dynamic as well as geometric”; “dyna- 
mic anthropometry”; “human biotechnology”) 
it makes fascinating and very thought-provok- 
ing reading. When one considers that the 
death rate from highway accidents is 6.3% 
of all deaths, and steadily increasing, the prob- 
lem is quite as challenging to today’s physician 
as was typhoid fever or smallpox to the 
physician of a generation ago. 


THE PHYSIOLOGY OF INDUCED HYPO- 
THERMIA: Proceedings of a Symposium, Octo- 
ber 28-29, 1955 convened by the Division of 
Medical Sciences. Edited by Robert D. Dripps. 
447 pp. Illust. National Academy of Sciences— 
National Research Council, Washington, D.C., 
1956. $3.50. 


This publication will be of the greatest inter- 
est to a limited audience, who will at once 
recognize an authoritative collection of papers 
given at the 1955 Washington Symposium. Dis- 


cussion has been included and the whole 
material given coherence by concluding each 
of the five sections with a “review and 
appraisal” by one or more experts. 


Those interested in clinical hypothermia 


cannot fail to find this book worthy of their 
notice. 
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DEGENERATIVE CHANGES IN THE STERN. 
OCLAVICULAR AND ACROMIOCLAVICU- 
LAR JOINTS IN VARIOUS DECADES, An- 
thony F. DePalma, Jefferson Medical College, 
Philadelphia, Pa. 178 pp. IIlust. Charles C 
Thomas, Springfield, Ill.; The Ryerson Press, 
Toronto, 1957, $6.00. 


This monograph is based on a study of 223 
sternoclavicular joints obtained post mortem 
from patients of all ages, from prematurity to 
94 years, thus covering the developmental 
changes that occur in these joints in the early 
years as well as the degenerative changes of 
advancing years. It was also possible to study 
the anatomy and function of the joints and 
the variations that exist in different age groups. 
The material was grouped according to age 
decades, eight in all, and the findings are 
given in relation to this grouping. The result 
has been the accumulation of a great amount 
of knowledge on the development, anatomy, 
function and pathology of these joints. It is a 
library volume and one that will appeal to 
physicians and surgeons with special interests. 

It is well published and the _ illustrations 
are numerous and excellent. 


AN ATLAS OF CARDIAC SURGERY, Jorge A. 
Rodriguez, Assistant Professor of Surgical Ana- 
tomy and Research Associate, Department of 
Surgery, University of Mississippi Medical School. 
250 pp. Illust. throughout. W. B. Saunders Com- 
pany, Philadelphia and London, 1957, $18.00 


Any atlas fascinates most readers and _ this 
one on cardiac surgery is no exception. The 
drawings, which are by the author himself, 
are based on direct observation of the tech- 
niques of many of North America’s leading 
cardiovascular surgeons. The depicted field 
covers the surgical anatomy of the heart and 
great vessels, adjuvants to cardiac surgery such 
as hypothermia and extracorporeal circulation, 
surgery of the great vessels, and congenital 
and acquired valvular disease, with a con- 
cluding section on cardiac arrest. The draw- 
ings are clear and concise. If they have one 
fault it is that they make some of the tech- 
niques look too temptingly simple. 

In such a rapidly changing field as cardio- 
vascular surgery the publication of an atlas 
of standard procedures may be somewhat foo)- 
hardy, as the author admits. He may have to 
revise the present edition quite soon. Never- 
theless, this atlas is highly recommended t» 
all who are interested in cardiology and car- 
diovascular surgery as an excellent panorama 
of present day cardiac surgery and as a monv- 
ment to the pioneer and to the ingenuity cf 
many notable cardiac surgeons. It will also 
serve as a permanent yardstick beside whic! 
further advances in surgical technique can be 
permanently measured. 
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THE SURGICAL MANAGEMENT OF PULMO- 
NARY TUBERCULOSIS: The John Alexander 
Monograph Series on Various Phases of Thoracic 
Surgery, No. 1. Edited by John D. Steele, San 
Fernando, California; with a Biographical Sketch 
of John Alexander by Cameron Haight. 213 
pp. Illust, Charles C Thomas, Springfield, IIL; 
the Ryerson Press, Toronto, 1957. $10.50. 


This monograph, No. 1 in the series, deals 
with the surgical management of pulmonary 
tuberculosis and in a short space covers the 
modern approach to tuberculosis very well. 
There is a short biography of John Alexander 
at the beginning of the book, with an intro- 
duction by Dr. Coller to the whole series. 

Initially there is a discussion of the evolu- 
tion of surgical treatment of pulmonary tuber- 
culosis; this is followed by an account of early 
experiences in resection, and present indica- 
tions for and contraindications to pulmonary 
resection for this disease. A very good review 
is given of some of the older methods of 
treatment which are still used, and the last 
chapter is concerned with chemotherapy for 
tuberculosis—on which actually a great deal 
of modern surgery is based. 

This is a complete and very satisfactory 
review of the whole subject and will be of 
particular interest to general practitioners and 
specialists in lung disease. 
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HANDBOOK OF ORTHOPAEDIC SURGERY. 
Alfred Rives Shands, Medical Director of the 
Alfred I. duPont Institute of the Nemours 
Foundation, Wilmington, Delaware; in collab- 
oration with Richard Beverly Raney, Professor 
of Surgery in Orthopedic Surgery, University 
of North Carolina, Chapel Hill. 725 pp. Illust. 
5th ed. The C. V. Mosby Company, St. Louis, 
Mo., 1957. $9.75. 


This book is now an accepted text among 
students of orthopedic surgery on this con- 
tinent and as such needs no introduction. The 
fifth edition retains the high qualities of its 
predecessors. It is one of the few “handbooks” 
which actually looks and feels like a hand- 
book, and the authors deserve great credit for 
resisting the trend to literary gigantism. The 
book is easy to read and while of necessity 
much detail has been eliminated, each topic 
is well handled. An up-to-date bibliography 
makes it easy for the interested reader to learn 
more about any particular subject. 

This is a worthy addition for the library of 
both student and teacher of orthopedics. 

(See also page 120) 


CHANGE OF ADDRESS 


Subscribers should notify the Canadian Medical 
Association of their change of address two months 
before the date on which it becomes effective, 
in order that they may receive the Journal with- 
out interruption. The coupon on page 23 is for 
your convenience. 


Volumes 1-5 now ready 


OPERATIVE SURGERY 


In eight volumes and Index, under the General Editorship 


CHARLES ROB, M.C., M.Chir., F.R.C.S. 
and 
RODNEY SMITH, M.S., F.R.C.S. 
‘A superbly organized and beautifully illustrated book of operative surgery .... 
“One might ask whether it is suitable for the American surgeon. The answer is an unqualified 


a ee 


“This set offers a reference of wide application; it can be most highly recommended for the library 


of both the beginning and experienced surgeon . 


. .. for general review or for a special procedure 


this work will be a very valuable addition to the general surgeon’s library.”’ 


Surgery, Gynecology and Obstetrics- 


. ... a work book or road map for the working surgeon. In this regard the book has no equal. 
It upholds the best we have learned to expect from British text book writers.” 


Canadian Medical Association Journal. 


Write for full, illustrated brochure to: 


BUTTERWORTH & CO. (CANADA) LIMITED 


1367 Danforth Avenue 


Toronto 6, Ontario 
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Henry N. Harkins, M.D., 

Carl A. Moyer, M.D., 

Jonathan E. Rhoads, M.D., 

and 28 Contributing Authorities 


PRINCIPLES 
$ AND PRACTICE 


This is an entirely new book. In nearly 1500 
pages and with 623 illustrations, it brings you 
the best in modern surgical thought and method, 
written and edited by some of the most eminent 
figures in surgical practice and teaching—each 
a top-flight specialist in his field. 


It provides a total picture of modern surgery in 
all its departments—including gynecology, neuro- 
surgery, orthopedics, pediatric surgery, thoracic 
surgery, urology, vascular surgery, proctology, 
and “general surgery,’ and excludes only 
ophthalmology and otorhinolaryngology. The 
latest chemical, physiologic and metabolic as- 
pects of surgery are authoritatively discussed. 


“This textbook on surgery is a welcome addi- 
tion to our surgical library and will be par- 
ticularly useful to medical students and 
interns.” 

Canadian Journal of Surgery 


1495 Pages NEW 1957 
623 Illustrations $16.00 


ORDER YOUR COPY TODAY 


J. B. LIPPINCOTT COMPANY 
4865 Western Avenue, Montreal 6, P.Q. 


Please enter my order and send me: 


(] SURGERY: Principles and Practice... $16.00 
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Books Received 
Books are acknowledged as received, but 
in some cases reviews will also be made 
in later issues. 


Biochemical Disorders in Human Disease. Edit- 
ed by R. H. S. Thompson, Professor of Chemical 
Pathology, University of London (Guy’s Hospital 
Medical School), and E. J. King, Professor of 
Chemical Pathology, University of London (Post- 
graduate Medical School), England. 843 pp. Illust. 
Academic Press Inc., New York; J. & A. Churchill 
Ltd., London, 1957. $12.60. 


One Surgeon’s Practice, Frederick Christopher, 
Emeritus Professor of Surgery, Northwestern Uni- 
versity Medical School, Chicago, Ill. 151 pp. W. B. 
Saunders Company, Philadelphia and London, 
1957. $4.00, (Reviewed in this issue.) 


Current Surgical Management. A Book of Alter- 
native Viewpoints on Controversial Surgical Prob- 
lems. Edited by John H. Mulholland (Editor-in- 
Chief), New York University College of Medi- 
cine; Edwin H. Ellison, Ohio State Universit) 
College of Medicine; and Stanley R. Friesen, Uni- 
versity of Kansas Medical Center. 494 pp. Illust. 
W. B. Saunders Company, Philadelphia and Lon- 
don, 1957. $10.00. 


Physiologic Principles of Surgery. Edited by Leo 
M. Zimmerman, Professor and Chairman of the 
Department of Surgery, Chicago Medical School; 
and Rachmiel Levine, Chairman, Department of 
Medicine, and Director, Department of Metabolic 
and Endocrine Research, Michael Reese Hospital. 
Chicago, 988 pp. Illust. W. B. Saunders Company, 
Philadelphia and London, 1957, $15.00 (Reviewed 
in this issue.) 


The Surgical Clinics of North America: Ab- 
dominal Surgery (Symposium from ihe Mayo 
Clinic). 1194 pp. Illust. W. B. Saunders Com- 
pany, Philadelphia and London, 1957, (Reviewed 
in this issue.) 


An Atlas of Cardiac Surgery. Jorge A. Rodri- 
guez, Assistant Professor of Surgical Anatomy and 
Research Associate, Department of Surgery, Uni- 
versity of Mississippi Medical School. 250 pp. 
Illust. throughout. W. B. Saunders Company, Phil- 
adelphia and London, 1957. $18.00. (Reviewed in 
this issue.) 


Les Hydrocéphalies du Nourison (Hydro- 
cephalus of the Newborn Infant). C. Pheline and 
N. Boineau, Medical Infants’ Clinic, University of 
Algeria. 98 pp. Illust. Expansion Scientifique Fran- 
caise, Paris, 1957. Fr. 950. 


The Century of the Surgeon. Jiirgen Thorwalc. 
432 pp. Illust. Pantheon Books Inc., New York: 
— & Stewart Limited, Toronto, 195°. 
$6.50. 


Freie Nerventransplantation Und Cortison: E»- 
perimentelle Untersuchungen iiber den Einfluss des 
Cortisons auf die peri- und endoneurale Narber- 
bildung (Free Nerve Transplants and Cortisone .. 
Henry Nigst, University Surgical Clinic, Basle. 
138 pp. Illust. Benno Schwabe & Co., Basle, Swit- 
zerland, 1957. 
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Sir George Buckston Browne. Jessie Dobson, 
Curator of the Hunterian Museum, Royal College 
of Surgeons of England; and Sir Cecil Wakeley, 
Bt., Past President of the Royal College of Sur- 
geons of England, Senior Surgeon, King’s College 
Hospital, London. 143 pp. Illust. E. & S. Living- 
stone Ltd., Edinburgh and London; The Macmillan 
Company of Canada Limited, Toronto, 1957. 
$4.25. (Reviewed in this issue.) 


HANGER 
ARTIFICIAL LIMBS 


It is our policy to consult surgeon 


The Closed Treatment of Common Fractures, 
John Charnley, Orthopaedic Surgeon, Manchester 
Royal Infirmary, The Park Hospital, Davyhulme, 


and Wrightington Hospital, Lecturer in Ortho- before soliciting patient 


paedics, Manchester University, and late Hunteri- 
an Professor, Royal College of Surgeons, England. 
260 pp. Illust, 2nd ed. E. & S. Livingstone Ltd., 
Edinburgh and London; The Macmillan Company 
of Canada Limited, Toronto, 1957. $8.50. 


Operative Obstetrics. R. Gordon Douglas, Pro- 
fessor of Obstetrics and Gynecology, Cornell Uni- 
versity Medical College; and William B. Stromme, 
Attending Obstetrician and Gynecologist, North- 
western Hospital and Fairview Hospital, Minnea- 
polis. 735 pp. Illust. Appleton—Century—Crofts, 
Inc., New York, 1957. $20.00. 


The Management of Abdominal Operations, Vol. 
il. Edited by Rodney Maingot, Surgeon to the 
Royal Free Hospital, London, and Southend Gen- 
eral Hospital, Essex, England. 1405 pp. Illust. 
2nd ed. The Macmillan Company, New York; 
ee Ltd., Toronto, 1957. $32.00 Vols. 
I & if. 


Surgery of Head and Neck Tumors. Hayes 
Martin, Attending Surgeon, Memorial Hospital; 
and Associate Professor of Clinical Surgery, Cor- 
nell University Medical College, New York. 430 
pp. Illust. Paul B. Hoeber, Inc., Medical Book 
Department of Harper & Brothers, New York, 1957. 
$18.50. 


Hoftealloplastik som Behandling overfor egnede 
Tilfaelde af Fractura Colli Femoris og Specielt 
Folgetilstande Herefter (Alloplasty of the Hip as 
Treatment in Suitable Cases of Fracture of the 
Neck of the Femur and in Sequels of Such Frac- 
ture). R. Movin. 275 pp. Illust. Ejnar Munksgaard, 
Copenhagen, D.kr. 25,00. 


Inhalation Analgesia in Childbirth. E. H. Seward 
and R. Bryce-Smith. 58 pp. Illust. Charles C 
Thomas, Springfield, Ill.; The Ryerson Press, To- 
ronto, 1957, $1.75. 


Degenerative Changes in the Sternoclavicular 
and Acromioclavicular Joints in Various Decades. 
Anthony F. DePalma, Head of the Department 
of Orthopedic Surgery, Jefferson Medical College, 
Philadelphia, Pa. 178 pp. Illust. Charles C 
Thomas, Springfield, Ill.; The Ryerson Press, To- 
ronto, 1957. $6.00. (Reviewed in this issue.) 


The Surgical Management of Pulmonary Tuber- 
culosis. The John Alexander Monograph Series on 
Various Phases of Thoracic Surgery, No. 1. Edited 
by John D. Steele, San Fernando, California; with 
a biographical sketch of John Alexander by; 
Cameron Haight. 213 pp. Illust. Charles C 
Thomas, Springfield, Ill.; The Ryerson Press, To- 
ronto, 1957. $10.50. (Reviewed in this issue.) 
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sity Post-Graduate 
Medical School and 
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ALEXANDER PRIMROSE 


HISTORY OF CANADIAN SURGERY 


ALEXANDER PRIMROSE 
1861 - 1944 


R. I. HARRIS, M.B., F.R.C.S.[C], Toronto 


“OR MORE THAN half a century, Alexander 
?rimrose occupied a unique position in 
the world of surgery. He came to Toronto 
trom Nova Scotia, a young man in his 
late twenties. He achieved eminence as 
a pathologist, an anatomist, a surgeon, a 
teacher, a soldier and as a leader in or- 
ganized medicine. He died beloved and 
mourned by generations of doctors who had 
come under his influence as students and 
by hundreds of patients and soldiers and 
honoured by his peers and colleagues. 
He was born in Pictou, Nova Scotia, in 
1861. When a youth, the plan that he 
should enter the tea planting business in 
India where there were family interests 
was changed by an accident. He used to 
say with relish: “I was kicked into surgery.” 
An accident with a horse resulted in a 
broken leg, and in the long convalescence 
which followed he was taken to John 
Stewart of Halifax for advice. Stewart must 
then have been at the beginning of his 
great career as the leading surgeon of the 
Maritimes. He was Lister’s clerk when Lister 
moved from Edinburgh to London in 1877. 
He was chosen by Lister to assist him in 
London. He walked all the way from Edin- 
burgh to London, not because it was 
economically necessary, but because he was 
fond of walking. He returned to his native 
Halifax to initiate antiseptic surgery in 
Canada and he lived to see the develop- 
ment of modern aseptic surgery and finally 
the return to modified antiseptic surgery 
in the management of wounds in the 1914- 


1918 war. 


Alexander Primrose’s contact with John 
Stewart opened his eyes to a vision—the 
world of surgery—which must have been 
fascinating indeed to any young man in 
the days when the whole world of medi- 
cine was being revolutionized by antisepsis 
and the new approach to a host of diseases 
due to infection. The result was that he 
decided to become a doctor. India lost a 


Fig. 1.—Alexander Primrose, 1926, LL.D. Edin- 
burgh. 


good tea planter, the Empire a nabcb, but 
Canada and the world gained a great sur- 
geon and a wise administrator of medical 
affairs. 

Like John Stewart and most young men 
from Nova Scotia, he went to Edinburgh 
for his medical education. He graduated 
from there M.B., C.M., in 1886 and then 
went to London to study at the Middlesex 
Hospital and the Great Ormond Strect 
Hospital for Children. He came to To- 
ronto in 1888 and there began his great 
career in surgery. 

It is said, and I believe it is correct, that 
at some stage during his medical education, 
he failed in an anatomy examination. In 
view of his subsequent achievements as an 
anatomist this is ironical but in later years 
it enabled him to console those of his stu- 
dents who had similar misfortune and to 
encourage them to retrieve themselves by 
greater effort. 





184 


In his early days of practice, he distin- 
guished himself by preparing and cutting 
the pathological sections from his own 
cases. Probably it was this interest in 
pathology which led to his appointment as 
President of the Pathological Society in 
1898. From 1896 till 1907 he was Professor 
of Anatomy at the University of Toronto 
School of Medicine. It was in this capacity 
that he made one of his greatest contribu- 
tions to medical teaching. He was an 
excellent anatomist, well trained in the 
Edinburgh school, He developed teaching 
methods which are still remembered, espe- 
cially his summary of anatomy at the end 
of the term when the essentials of anatomy 
were reviewed in twelve lectures illustrated 
by blackboard diagrams in coloured chalks, 
drawn with both hands simultaneous}; 
while he lectured on the problem he was 
illustrating. The combination of lucid de- 
scription, ambidextrous illustration in colour 
and synopsis of essentials made such an 
impression upon his students that years 
later in his retirement he was invited from 
time to time to take them back to their 
student days by repeating his fascinating 
survey of anatomy. 

With all these and many other activities 
he was a practising surgeon. From 1918 
to 1931 he was Professor of Clinical Sur- 
gery. He read widely and was a keen 
observer. He was a good teacher, not only 
because of the orderly presentation of facts, 
but also from the diversity of his interests, 
the breadth of his knowledge and his en- 
thusiasm for every aspect of surgery. He 
managed to transfer some of his enthusiasm 
to his students. I can well remember his 
inspiring me to sit up all night to obtain 
samples of blood at hourly intervals from 
a patient with elephantiasis and to examine 
these under the microscope for Filaria san- 
guinis hominis which he said swarmed in 
the peripheral blood vessels only at night 
(but that night they did not swarm). There 
was warmth and humanity in his relations 
with students and his colleagues whicl 
won their admiration and friendship. 

He went to Salonika in the First World 
War with the University of Toronto Gen- 
eral Hospital (No. 4) as officer in charge 
of surgery. In 1916 his only son was killed 
in France. He was granted compassionate 
leave to return home because of this. He 
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returned to England in 1917 as Consultin< 
Surgeon of the Canadian Forces. He was 
made a Companion of the Order of the 
Bath (military division) in 1918 for his 
services in the war. 

He had a strong sense of responsibility 
for the problems and duties of organize:| 
medicine and placed all his energy aul 
ability at the disposal of the medical and 
surgical associations with which he was in 
contact. In 1921, when the Canadian Medi- 
cal Association was so enteebled and sv 
deeply in debt that it was proposed that it 
give up its charter and abandon its exist- 
ence, he played an important part in the 
re-organization of its constitution and the 
transfusion of new life and energy into 
the nearly defunct body. He was the first 
Chairman of the General Council of the 
Canadian Medical Association under the 
revised Constitution and he held this posi- 
tion for six years, 1924-30. He was President 
of the Canadian Medical Association in 
1932. He was a good administrator and a 
strong committee man, quick to grasp the 
essentials of a problem, tactful of the 
opinions and feelings of committee mem- 
bers, hard-working and _ successful in 
keeping the problem in focus until a 
decision was reached. His equanimity and 
unfailing good humour tided his commit- 
tee meetings through many a crisis. These 
qualities, in addition to his great interest 
in the scientific side of surgery, made him 
an asset in medical and surgical bodies. 
He was President of the American Surgical 
Association in 1931, the second Canadian 
to hold this office; President of the Acad- 
emy of Medicine in Toronto in 1918 as 
well as previously holding the presidency 
of two of the bodies which united to form 
the Academy of Medicine—the Pathological 
Society of Toronto in 1898 and the Toronto 
Medical Society in 1900. 

The greatest tribute to his administrative 
ability was his appointment as Dean of the 
Faculty of Medicine of the University of 
Toronto in 1920. He occupied this post for 
twelve years. 

In his early youth he acquired the habit 
of keeping a record of his day’s work and 
he continued this throughout his life. These 
were not diaries but rather notes concern- 
ing his work and his responsibilities. More- 
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Fig. 2.—Dr. Primrose’s Records of Cases in 


Academy of Medicine, Toronto. 


over, he kept these memoranda. His family 
has a great mass of this material all written 
in his neat, minute hand, sometimes the 
notes of a journey, sometimes accounts of 
money spent or records of letters written, 
or some item he thought interesting or 
important. An amusing example of the 
latter is the correspondence between the 
headmistress of a girls’ school in Toronto 
and Dr. Primrose in 1909. A certain medi- 
cal student had disgraced the proprieties 
by waylaying the queue of schoolgirls 
returning from church on a Sunday evening 
to thrust into the hand of one of them a 
note to be delivered to another girl attend- 
ing the school. The shocked headmistress 
wrote to Dr. Primrose, who was at that 
time the school doctor as well as a member 
of the Faculty of Medicine, asking him 
to demand of the medical student an ex- 
planation and apology. This he did but 
the apology the student wrote was faceti- 
ous, insincere and anything but humble. It 
drew from Dr. Primrose a stinging note 
of reprimand. It was agreed that he was 
a disgrace to the medical school and would 
come to no good and that he had seriously 
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compromised the reputations of the two 
girls. For some reason Dr. Primrose kept 
this correspondence. Written in the hand- 
writing of Dr. Primrose across the foot 
of the copy of his letter to the student 
is an excerpt from Who's Who dated 1940, 
concerning the culprit. He had won a 
D.S.O. in the first war and was mentioned 
in dispatches; had done postgraduate work 
in London, Edinburgh and Vienna, had 
married a girl from Brussels (who bad not 
attended school in Toronto) and was suc- 
cessfully practising in England. I can im- 
agine the chuckles that Primmy enjoyed as 
he recorded the success of the renegade 
who so many years before had seemed 
headed for perdition. 

His habit of note keeping is seen at its 
best in the bound volumes entitled, “Cases 
in Practice” which contain the records of 
his patients (Fig. 2). These were started 
when he commenced practice in Toronto 
in 1888 and continued until he ceased 
to see patients in 1943. In a series of 
small books he made notes each day on 
every new patient and every operation 
he performed. These were bound together 
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Association, “A Study in Records”. It w:s 
an account of interesting surgical problen s 
gathered from his surgical case books. 
His interest in surgery was catholic. 
every field he found something which co. - 
cerned him. He had a mind receptive 
new ideas and new measures for the cw > 
of disease. He frequently was the first i. 
Toronto to see the merit of a new operatio 
or procedure and the first to introduc: 
it into our practice. I can recall seeinz 
him perform an Albee spinal bone grait 
for Pott’s disease which must have bee 1 
the first such operation performed in th: 
Toronto General Hospital. He had no 
electric saw. The graft was removed frori 
the tibia with a hammer and chisel cuttin + 
from drill hole to drill hole. I believe he 
was the first in Toronto to conduct a blood 
transfusion. He used the difficult and un- 
certain technique of Crile which was all 
that was available at that time. But his 
greatest achievement as a surgeon derived 
not so much from his technical skill as from 
his wide knowledge of surgical disease and 
the literature concerning it and from his 
sound judgment based upon his accurate 
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Fig. 3.-A page from one of the case books. 
This is the beginning of the account of the illness 
of the famous Shakespearean actress, Ellen Terry, 
wen aoe arrived in Toronto from Chicago, March 


every two years and indexed and cross- 
indexed so that it is easy to find the record 
of any patient. The complete set is now 
in the Academy of Medicine, Toronto. The 
last entry in his case books is dated June 
15, 1943, and is a record of the good con- 
dition on that date of a 54 year old man 
whom he had operated upon at the age of 
13 for a brain abcess with Jacksonian fits, 
the result of a punctured fracture of the 
skull. In Toronto he must surely have been 
the first surgeon to pay attention to care- 
ful clinical records. His justifiable pride 
in this is reflected in the title of his presi- 
dential address to the American Surgical 


knowledge of the results of his own surgical 
efforts derived from his records. Seventy- 
five surgical papers and addresses are 
included in his bibliography, the last of 
which was the Balfour Lecture on the 
“Interrelationship of Anatomy and Surgery 
and its Historical Background”. 

Some inkling of his feeling for his work 
is gained from this excerpt from a letter he 
wrote to his daughter Olive in 1922 when 
she was a nurse in training at the Royal 
Victoria Hospital in Montreal. “It seem: 
so extremely interesting to me that you are 
beginning to work ‘on the wards’. That is 
where your Daddy has spent a lifetime 
and anything I have ever done worth whil: 
has been done ‘in the wards’. I loved it 
and am only sorry now that I have to retir> 
from the public wards of the General Hos- 
pital because of the age limit. It is a grea‘ 
satisfaction to me that my girl is takin: 
the job on in her Daddy’s place and helpin:; 
to do some service for the poor sick folk.’ 

Many honours came to him. The Roye| 
College of Surgeons of England elected hir) 
a Fellow in 1925. His alma mater, the Uni- 
versity of Edinburgh, awarded him ai 
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LL.D. in 1926. Of this he was very proud. 
Ife became an LL.D. of Dalhousie in 1930. 
Hfe reached the rank of Colonel in the 
.rmy and was awarded a C.B. Many sur- 
cical organizations recognized his great 
cualities by electing him their president 
end he often delivered endowed lectures 
1 surgery at various universities. 

In 1887, immediately before settling in 
“oronto, Dr. Primrose married a friend of 
lis boyhood, Clare Christina Ewart. His 
‘dinburgh note books record that he was 
\vriting to her regularly while he was 
‘tudying medicine there. They had five 
children: Dorothy, who married Grahame 
_oy; Agnes, who married the Honourable 
ustice Norman Macdonnell; Howard Prim- 
ose who was killed in action in France in 
916; John Ewart who died in infancy and 
Olive Clare, now Mrs. John Coulter and 
he only surviving child. Mrs. Primrose 
lied in 1919, heartbroken over the death 
of her son Howard. In 1921, Dr. Primrose 
narried Elizabeth Britton, the widow of 
Mr. Charles Moss. He was blessed in both 
marriages. His home on College Street 
where his children grew up was the centre 
of a warm family life and its close proxim- 
ity to the Hospital for Sick Children and 
the Toronto General Hospital made it al- 
most an annex to these institutions where 
young doctors learned they might obtain 
advice and encouragement for the seeking. 
His later home on Forest Hill Road is 
remembered for its hospitality to old and 
young. For many years Sunday luncheon 
was the occasion for entertaining university 
students, and is still happily remembered 
by them, This was only one of its many 
friendly activities. In the summer, Dah- 
wamah, his home in Muskoka, was open 
house to his friends, and many are the 
happy holidays they spent there with him 
and his family. 

Dr. Primrose had a great zest for life and 
a great love of people. His profession, his 
patients, his students, his colleagues, the 
university, the medical and surgical associa- 
tions to which he belonged, his church, 
his summer home at Muskoka, the Medical 
Arts Building all were sources of satisfac- 
tion and happiness to him. I never saw 
him dour or downcast. Reading his case 
records reveals the enthusiasm and interest 
which he had for his work and the satisfac- 
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tion he derived from a difficult problem 
satisfactorily diagnosed, a new operation, 
a successful surgical result or an important 
person for a patient. There was a warmth 
and friendliness in his relations with 
students and young colleagues. To the 
end of his days he had as many young 
friends about him as he had friends of his 
own age. There was no bitterness in his 
nature and he harboured no ill will. He 
was a man of great character who for a 
long time wielded a powerful influence for 
good upon the surgical and social life of 
Toronto and Canada. 


Mr. John Coulter, the playwright and 
author, has expressed in moving verse his 
feeling for the great man whom he came 
to know through marriage to his daughter. 
His appreciation of Dr. Primrose will stir 
the memories of students and colleagues 
for he records with singular fidelity and 
clarity those qualities of Dr. Primrose 
which made him a great surgeon, an in- 
spiring teacher, a warm friend and a 
character of great strength. I cannot better 
close this tribute to Dr. Primrose than to 
quote from “Elegy for Alexander Primrose” 
which John Coulter wrote to his memory. 


“He was a great anatomist,” whispered a great 
anatomist 

As we turned from the graveside. “A great 
teacher and pathologist,” 

And I listened to praise of a pioneer in surgical 
technique: 

I could but speak of the sense in which to me 
he was unique. 


And spoke of him as a man who being in 
himself so serene 

Generous and fulfilled, could bestow on the 
troubled or mean 

As it seemed by his mere touch, his presence, 
some share 

Of his own humane dignity, his genial philo- 
sophic air. 


He was debonair, noble by blood lineage and 
by intellectual stature 

But most by the fine tempered mettle of his 
moral nature, 

Yet a creature gentle, warm and quick with 
compassion, 

Uncensorious, caring chiefly that, each in his 
fashion, 
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Men should live in frankness decently together 
and be 

At last ripened, fulfilled, as I have said of 
himself that he 

Was ripened, fulfilled: an ageing tree that 
had borne 

Blossom and fruit in abundance till this mid- 
winter storm 


Struck him down. The great wheel of the 
universe spins on, the eternal 

Sequence in circle or gyre recurring: by some 
internal 

Impulsion kernel grown sapling grown tree, 
the tree stricken; 


UNIVERSITY TRIBUTE TO PRIMROSE 


The Council of the Faculty of Medicine of 
the University of Toronto on February 5, 1932, 
paid tribute to Professor Primrose on_ his 
retirement. After a biographical survey, they 
said: 

“It was as a teacher perhaps that Professor 
Primrose will best be remembered by hundreds 
of students in all parts of the world as an 
outstanding personality in this University. It 
is no exaggeration to say that for a period 
of nearly twenty years as a teacher of anatomy 
he had no superior in any medical school and 
very few could be regarded as his equal. 
To his teaching, both in anatomy and surgery, 
can be attributed in no small measure the 
general agreement as to the sound training 
afforded medical undergraduates of the Uni- 
versity of Toronto. As an administrative officer 
of the Faculty of Medicine, first as Secretary 
and then as Dean, he rendered notable service 
and was unsparing of time and energy in his 
efforts to promote the welfare and best inter- 
ests of the Faculty of Medicine. The great 
traditions of the Edinburgh School of Medicine 
which he brought to this University have left 
an impress for. good that is quite inestimable. 
His energy and enthusiasm have continued 
unabated through the years, and during the 
period of his Deanship there has been a 
remarkable expansion and growth in the Fac- 
ulty of Medicine, both in the quality of the 
work done on the side of scientific research 
and investigation and in medical teaching. 

“In no small measure the splendid influence 
which he has exercised on colleagues and 
students alike has been the result of his sterling 
character, those qualities of heart and mind 
which have endeared him to all. While he is 
at this time withdrawing from active partici- 
pation in work within the University, he carries 
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And it may be some spiritual kernel likewis. 
does quicken. 
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on, in many important capacities, in the organ- 
ized medical profession of this country and 
elsewhere. To the service of these and othe 
important interests may he long be spared. In 
the years to come may he have every happiness. 
This is the sincere wish of all his colleagues 
and associates.” 


PRIMROSE ON “STANDARDIZATION”® 


“I would like to urge the undesirability of 
uniformity of the curriculum in our universities. 
It has been suggested, for example, that 
licensing bodies should issue schedules of study 
in each of these sciences, e.g., physiology, 
anatomy, etc. Not only so, but to stipulate 
the method of instruction, e.g., so many didac- 
tic lectures and so many hours of laboratory 
work. There is a craze for standardizing every- 
thing, including industries and education. The 
inevitable result will be to kill initiative and 
to destroy individuality. If we take the subject 
of physiology, for example, it is surely con- 
ceivable that of two effective and efficient 
teachers, one may cover ground and _ utilize 
methods of instruction of an entirely different 
character from the other. Both have the same 
ultimate goal, namely, to teach the student 
the principles of physiology in such a fashion 
that he may later be able to approach a 
clinical problem fully equipped to use physio- 
logical methods in his bedside work. This end 
may be gained with equal success by very 
different methods of approach in the teaching 
of the particular science. The teacher should 
be free to use his own peculiar faculties for 
the attainment of the ideal result. Here again, 
in my opinion, the standardized water-tight 
compartment of a fixed schedule is to be 
condemned outright.” 


*Canad. M. A. J., 15: 252, 1925. 
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WRINGER INJURY 


ORIGINAL ARTICLES 
THE WRINGER INJURY 


W. K. LINDSAY, M.D., F.R.C.S.[C.],* H. S. THOMSON, M.D.t and 
A. W. FARMER, M.D.,+ Toronto 


DEFINITION AND INTRODUCTION 


\ WRINGER INJURY is the result of catching 
in upper extremity between the rollers of 
. washing machine, It should be thought of 
is but one member of that broad group 
# mutilating arm and hand injuries re- 
terred to as crush injuries. The wringer 
injury is but one of the many preventable 
household accidents occurring during the 
accident-prone period involving children in 
the toddling and pre-school group. The 
injury is the result of a mother’s unguarded 
moment or unawareness of the potential 
hazard of the machine together with the 
child’s natural urge to explore. 


The purpose of this report is to outline 
the Hospital for Sick Children method of 
evaluation and treatment of these injuries. 
The report covers the period from 1953 
to 1956 (Table I). The nature of this in- 
jury appears to be misunderstood and con- 
sequently the treatment is sometimes of 
an indifferent nature. Delay in adequate 
treatment can be detrimental to the crushed 
extremity. 


TABLE I.—Wrincer INsuriIES TREATED AT 
Tue Hospitat For Sick CHILDREN, TORONTO 
1953 1955 1956 


Out-patients.......... 


1954 


. 1 05 83 


89 
In-pationts............ 10 19 25 


ETIOLOGY AND PATHOLOGY 


The actual wringer mechanism is fairly 
constant but the tightness of the wringer, 
the duration of the exposure, and the 
amount of voluntary countertraction ap- 
plied to the limb vary the degree of dam- 
age. The sites at which the rollers are most 
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likely to stop their forward progress are: 
the dorsum of the hand, the wrist, the 
elbow region and, finally, the axilla, These 
areas, unfortunately, could not be more 
vulnerable with respect to the destruction 
of vital structures. There are three primary 
forces, each causing its own particular type 
of damage: contusing, friction, and avulsing 
forces. There is one secondary or delayed 
force, that of an expanding hematoma. 

The contusing or crushing force may 
affect all layers. The blood vessels of the 
skin are ruptured or thrombosed producing 
varying degrees of ecchymosis. The sub- 
dermal fatty tissue is crumbled and the 
fat cells are ruptured. The large amount of 
free fat one sees in the hematoma is per- 
haps an explanation of the intense acute 
reaction with slow resolution that is charac- 
teristic of deep crush injuries. The muscle 
masses, usually those in the flexor compart- 
ment of the forearm, may be contused and 
a picture not unlike that of Volkmann’s 
ischemic contracture may develop. Neura- 
praxia, or contusion of a nerve, may occur. 

The milder friction force produces a 
superficial abrasion. This force when more 
severe produces a discrete burn. The fric- 
tion damage always combines with the 
other forces to impair the viability of the 
tissues. 

Most wringer injuries have considerable 
separation of the skin from the underlying 
fascia, caused by the avulsing or shearing 
force. This produces a large space for the 
collection of blood and tissue fluid. The 
extent of this separation is never recog- 
nized until one has the opportunity of 
passing an instrument under the flap. In 
its more severe form, this force may tear 
the separated tissue and produce an avulsed 
skin-fat flap.t If the arterial inflow to this 
type of flap is better than the venous drain- 
age, black gangrene of the flap develops. 
Other avulsion damage consists of disloca- 
tions and fractures, particularly of the 
thumb, and neurotmesis or nerve interrup- 
tion. 
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Fig. 1A.—This critical injury shows an excavatec 
flexor surface of the wrist that had been in the 
wringer 15 minutes. The friction burn eschar was 
tight and restricted venous return from the hand 
The hand was anesthetic and paralyzed. 


Fig. 1B.—The hard eschar was removed immedi- 
ately to relieve the constriction, revealing all deep 


structures to be hemorrhagic and badly contused, 
yet it was impossible to say whether they were 
alive or dead. Note incisions in deep fascia allow- 
ing swollen muscles to protrude. 


Fig. 1C.—Split skin graft dressing to close the 
wound and allow time for the deep structures to 
demarcate. 


Fig. 1D.—Four weeks after injury with slough 
of vital structures and both bones exposed, The 
lower end of the ulna was necrotic and was 
excised, The wound was resurfaced with an ab- 
dominal pedicle graft. 


Fig. 1E.—Median and ulnar nerves and flexor 
pollicis longus were sutured directly after mobi- 
lizing them a distance of 5 cm. A mass suture 
of the digital profundus tendons was done. 
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Fig. 2.—To demonstrate typical cutaneous and complex wringer damage. 
Fig. 2A.—Complex—dermal abrasion and contusion to varying degrees with full 
thickness tissue necrosis at the centre. The necrotic tissue is near the posterior axillary 
fold and will produce contracture. It was excised and resurfaced with a regional 
rotation flap. 


SF 


tt cee 


Fig. 2B.—Near the elbow the red area is cutaneous dermal abrasion and 
contusion. There are scattered small purple-black areas throughout which are necrotic. 
This area, by itself, would not require grafting if no subcutaneous haematoma 
developed beneath it, but healing would be slow. Near the axilla—the white leathery 
skin is the site of complex or third degree friction burn and is a suitable lesion for 
primary excision and grafting. 
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Fig. 3A.—A complex wringer injury in which the forearm was desleeved, The avulsed 
skin-fat flap was attached by a narrow pedicle. This was detached, defatted by placing on a 
dermatome and reapplied as a free full thickness graft. 


Fig. 3B.—Postoperative result showing some depression and surface irregularity 
characteristic of free grafts to defects with loss of substance. 
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The secondary force is an expanding 
haematoma. This occurs beneath the widely 
separated skin. It occasionally occurs deep 
to the investing fascia of the flexor com- 
partment. Hzematoma forms insidiously in 
these spaces. The resulting internal pres- 
sure may be sufficient to cause strangulation 
of the avulsed skin or pressure damage to 
nerves and muscle. 


DIAGNOSIS 


The history of a tightened wringer, a 
iew machine, prolonged exposure, or 
rantic countertraction leads one to antici- 
ate more severe damage. The time interval 
vetween injury and examination is import- 
int because the real signs of damage or 
hamatoma may not appear for a matter 
£ hours. If the injury is recent it is 
essential to get a baseline for future 
reference as to the degree of dermal 
damage, muscle or subfascial hematoma. 
Pain on passive extension of the fingers 
is indicative of subfascial or muscle haema- 
toma. Sensory and motor nerve function of 
the extremity should be examined. Radi- 
ography is routinely carried out to satisfy 
the parents but is not considered an essen- 
tial part of the examination because frac- 
tures are rarely seen. There were only two 
fractures, both at the base of the proximal 
phalanx of the thumb and two dislocations, 
both of the thumb metacarpo-phalangeal 
joint, in our series. A representative picture 
most frequently seen is that of swelling and 
bruising with or without varying degrees of 
abrasions or friction burns ( Fig. 2). 


CLASSIFICATION 


Wringer injuries may be usefully classi- 
fied into three groups. The categories are 
somewhat arbitrary and tend to overlap 
but will be found useful for descriptive 
and management purposes: (1) Cutaneous, 
(2) Complex, (3) Critical. 

The majority of wringer injuries are 
cutaneous, or start as such. There will be 
swelling of the involved portion of the limb. 
The prominent areas that have been in- 
volved, or the point at which the wringer 
stopped, will be the site of abrasions or 
contusions varying in colour from red to 
purple. There may be small white streaks 
of friction burn throughout. Hzmatoma 
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may be present beneath the most swollen 
portion, or may develop in the first 24 to 
48 hours. The course of cutaneous injuries 
is fairly typical. The cedema subsides spon- 
taneously. The point of maximum skin 
damage resolves slowly, although small 
streaks or circumscribed areas of slough 
may occur which are not large enough to 
require grafting. 

The complex wringer injury likewise 
has varying degrees of cedema of all of 
the involved portions of the extremity 
but the key point of damage wili be the 
site of discrete full thickness loss—black 
or purple contused ecchymotic tissue (Fig. 
2A), or white friction burn (Fig. 2B). 
There will be more extensive avulsion or 
separation of the skin, This skin is usually 
intact but on occasion may be lacerated or 
torn (Fig. 3). An expanding haematoma 
may be present or may develop and in 
addition this category of lesion may have 
a subfascial haematoma. Complex lesions 
require more extensive treatment. 

The critical wringer injury has more ex- 
tensive skin loss and the death of tissue 
extends into muscle, tendon, nerve, vessel 
or even bone. The extent of the damage 
may not be definite at the time of early ex- 
amination but can be anticipated when 
the history and findings on examination 
are severe (Figs. 1 and 4). 


TREATMENT 


First-aid management consists of putting 
the member at rest in a sling and prevent- 
ing contamination by covering with a 
loose clean dressing. 

The definitive treatment of most wringer 
injuries is simple because most are of the 
cutaneous type and can be treated in the 
emergency department as_ out-patients. 
Some authors do not support this method 
of management?-' and strongly recommend 
hospital admission for 48 to 72 hours re- 
gardless of the severity of the injury. 
Therefore in adopting this method of 
treatment it is extremely important to 
realize that a few of these cases will 
develop progressive swelling, subcutaneous 
or subfascial haematoma. All cases must 
be re-examined in 12 to 24 hours. 

Each case is treated aseptically with 
operating-room technique. The limb is 























































thoroughly and widely cleansed 
with detergent or soap and 
rinsed with sterile water. An 
aqueous antiseptic is applied, 
followed by bland sterile Vase- 
line and gauze dressing to the 
open areas. Lacerations are su- 
tured primarily, the commonest 
site being a tear in the web 
space at the base of the thumb. 
A dry bulky dressing of absorb- 
ent or fluffed gauze is applied 
from the finger tips to a point 
well above the damage followed 
by an occlusive pressure band- 
age including a shoulder spica 
if necessary. Elevation of the injured mem- 
ber is recommended. The patient's tetanus 
immunization is brought up to date. 

At the time of the second visit in 12 
to 24 hours’ time the occlusive dressing 
is completely removed and the extremity 
thoroughly re-evaluated comparing with 
the initial baseline examination. If the find- 
ings are satisfactory a new occlusive pres- 
sure dressing is applied and the patient is 
requested to return at the end of another 
24 hour period. After this last examination 
one can feel fairly certain of not overlook- 
ing the formation of a developing hama- 
toma. The last dressing is left in place for 
a week. If the findings are not satisfactory 
it follows that the injury must be treated 
as a complex lesion. 
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Fig. 4.—An example of a 
critical wringer injury. Fig. 
4A.—Two weeks after injury by 
which time the thumb _ had 
fallen off. There was full thick- 
ness loss over the dorsum of the 
radial half of the hand and the 
flexor aspect of the index finger. 
Fig. 4B.—The index finger was 
resurfaced with a thick free 
skin graft while the hand was 
resurfaced with an abdominal 
pedicle graft. 








Complex and critical injuries are ad- 
mitted to hospital. It is usually necessary 
to treat these lesions, at first, as cutaneous 


lesions (see above) and to await the 
demarcation of dead tissue. Heematomata 
are adequately drained. Small rubber drains 
are placed in 2 inch incisions for 24 to 48 
hours under sterile technique. This pro- 
cedure was necessary in 18 cases in this 
series. In some cases, the necrotic tissue 
will be well demarcated at the time of 
initial or early examination and primary 
excision with partial thickness graft resur- 
facing will be possible (Fig. 2B). Such 
primary or early finalization of a wringer 
injury, although possible in relatively few 
cases, decreases the patient’s morbidity 
and expenses and speeds resolution of the 
wound, 
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We have seen no value in the 
srophylactic use of antibiotics® * 
ind they are not used. The use 
of ACTH,® or hyaluronidase,* 
as has been recommended by 
some to diminish fibrosis and 
oedema, has not been tried by 
this group. In fact the clinical 
use of ACTH or cortisone to 
diminish fibroplasia generally has 
not been proven worthwhile, and 
indeed at least one author® con- 
demns it. 

Reconstructive measures have 
included: free skin grafts in 39 
cases—four lesions being final- 
ized primarily; local rotation and distant 
pedicle grafts in five cases; nerve and 
tendon repair in five cases; shortening 
of the humerus to remove exposed bone 
and allow median and ulnar nerve suture 
in one case; pollicization of index finger 
in one case. In the case of widely avulsed 
tissue which is of doubtful viability be- 
cause of inadequate base and consequent 
poor venous return, removal of the tissue, 
defatting and return as a free full thickness 
graft is indicated (Fig. 3). If flexion crease 
areas are involved, pedicle or skin-fat cover- 
age is necessary to avoid subsequent con- 
tracture and is obtained by local rotation 
flaps if the surrounding tissue is satisfactory. 
If the repair of nerve, tendon or bone de- 
fects is necessary, pedicle coverage is 
mandatory and frequently distant flaps are 
required (Figs. 1 and 4). 
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Fig. 4C.—The scarred index 
finger was pollicized to permit 
opposition, Fig. 4D.—The trans- 
posed index finger serves as a 
functional, although as yet con- 
tracted, thumb. 





In addition to the critical involvement 
noted above, secondary hemorrhage from 
the ulnar artery occurred in one case, and 
fibrosis of the flexor muscle mass in another 
case. One case was admitted seven days 
after injury in extremis with convulsions, 
hyperpyrexia and shock. He died six hours 
after admission. The cause of death was not 
ascertained but cerebral anoxia following 
aspiration of vomitus was suspected. 


SUMMARY 


The wringer injury should never be con- 
sidered a trivial injury. A detailed history 
of the mechanism of injury will frequently 
give helpful information which when added 
to one’s physical examination will make it 
possible to decide whether or not a wringer 
injury is of cutaneous, complex or critical 
involvement. The majority of patients can 
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be managed on an out-patient basis if one 
is careful with the initial examination and 
treatment and one is thorough with 24 
hour follow-ups. Eighty per cent of this 
series were managed as out-patients. More 
complicated reconstructive work in the 
form of skin grafts, pedicle grafts, nerve 
and tendon reconstructive work was neces- 
sary in 13% of the cases. Immediate 
excision of obviously necrotic tissue with 
primary grafting, when feasible, is of the 
greatest value in decreasing morbidity, 
time and expense. 
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COMPRESSION DRESSING IN 
WRINGER INJURY, ETC.* 


“Compression dressings are easy to apply 
and have been recommended over and over 
again by alert and experienced surgeons of 
trauma. Nevertheless, many surgeons have 
failed to appreciate their value and have 
neglected to make use of this procedure. I 
shudder to think of the sins of omission which 
I committed during the earlier years of my 
practice when I failed to apply a compression 
dressing to the foot, hand, arm, or leg of a 
patient who sought my help after a crushing 


*Compere, E. L.: Research, serendipity, and 
orthopedic surgery, J. A. M. A., 165: 2072, 1957. 
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RESUME 


Ce travail montre l’évaluation et le traitemen: 
de 419 cas de blessures par essoreuse qui se son 
présentés 4a lH6pital des Enfants Malades cd: 
Toronto de 1953 a 1956 inclusivement. La gravit 
dépend de la force de lessoreuse, de la duré: 
de lapplication de cette force, et des effort 
déployés pour dégager le bras; il en résulte d 
lérosion cutanée, de la contusion avec formatioi 
d’hématome parfois important, de l’éclatemen 
cutané, et méme de Ilarrachement des_ tissus 
Dans quelques cas on peut avoir des luxations e 
fractures, et l’arrachement des nerfs. L’>hématome 
sil est important, peut causer la nécrose de |: 
peau, des muscles et des nerfs. 

Les lésions d’écrasement dues a Tessoreus: 
peuvent étre divisées, suivant leur gravité, e1 
trois groupes: lésions cutanées, lésions compli 
quées et lésions critiques; dans cette derniéré 
catégorie, il y a perte étendue de tissu cutané 
avec nécrose étendue des tissus musculaires 
nerveux, méme osseux. Une lésion qui peut 
paraitre moins importante le premier jour peut 
nécessiter une reclassification dans une catégoric 
plus grave les jours suivants. Le premier traite- 
ment consiste 4 mettre Je membre au repos et 
a prévenir la contamination par un pansement 
aseptique; on administre aussi du sérum anti- 
tétanique. 

Comme la plupart des lésions sont du_ type 
cutané, le traitement est en général simple et n« 
requiert pas l’hospitalisation; on fait une désinfec- 
tion cutanée et un pansement compresseur occlusif. 
La blessure sera revue entre 12 et 24 heures aprés 
Paccident et une fois encore 24 heures plus tard. 

Dans les cas compliqués ou critiques, (20%). 
le patient sera hospitalisé. On traitera d’abord les 
lésions cutanées et on attendra la démarcation 
des tissus dévitalisés, qui seront excisés précoce- 
ment et recouverts de peau greffée. Les héma- 
tomes seront drainés. 

Les auteurs n’ont vu aucun avantage a employer 
les antibiotiques ou YA.C.T.H. La solbemuas ble 
leur a rarement paru nécessaire, sauf pour satis- 
faire les parents qui l’ont réclamée. 


injury. A child whose arm had been caught 
in the wringer of a washing machine, and 
pulled through the rollers to above the elbow. 
when seen within less than half an hour 
showed no fracture and little evidence of 
injury. The patient was permitted to go home 
without any definitive treatment. The next 
morning the arm was markedly swollen. Cir- 
culatory blisters and cyanosis were followed 
by gangrene, and amputation above the elbow 
was necessary. Comminuted fractures of the 
ankle or of the os calcis also may be followed 
by marked swelling, circulatory blisters, sloughs 
of skin, or gangrene, requiring amputation. 
Early application of a compression dressing 
will prevent destructive oedema and will save 
most of these extremities.” 
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ARTERIAL INJURIES 


ARTERIAL INJURIES DUE TO BLUNT (NON-PENETRATiNG) TRAUMA: 
EXPERIENCES WITH FIFTEEN PATIENTS 


CECIL M. COUVES, M.D., F.A.C.S.,° MURRAY B. LUMPKIN, M.D.t and 


JOHN M. HOWARD, M.D., 


‘(THROUGHOUT THE PROFESSION, improved 
surgical techniques have resulted in an ag- 
yressive approach to the correction of those 
arterial injuries which result from pene- 
irating trauma. Progress to an equal extent 
has not been achieved in the management 
of patients whose arterial injuries are sus- 
‘ained by blunt trauma. This deficiency 
does not stem from a technical deficit as 
much as it does from a less aggressive ap- 
oroach. 

After a penetrating injury, the wound 
is characteristically explored with the in- 
tent of identifying the site of injury and 
restoring the continuity of arterial flow. A 
more conservative, indirect approach is too 
often taken both in the diagnosis and treat- 
ment of blunt injuries. Continued obser- 
vation, sympathetic nerve blockade, and 
fasciotomy, as_ preferential treatment, 
represent the regimen of a previous era. 

The purpose of this report is to focus 
attention on the frequent deviation from 
principles in the diagnosis and treatment 
of arterial injuries incurred by blunt trauma 
and to suggest an approach of immediate 
arteriography followed directly by surgical 
restoration of arterial flow. 

In reviewing the last 188 patients with 
arterial injury treated on this service, 15 
were found to have experienced blunt in- 
jury. 


ANATOMIC DISTRIBUTION AND MODE OF 
INJURY 


The sites of the arterial injuries are 
shown in Table I. Traffic accidents were 
responsible for 10 of the injuries, falls for 
two, surgical contusion, a direct blow, and 
torsion of an old ununited fracture for one 
each. Fractures or dislocations were the 
only associated injuries of major importance 


*From the Department of Surgery, University of 
Alberta, Edmonton, Canada. 

+From the Department of Surgery, Emory Univer- 
sity School of Medicine and Grady Memorial 
Hospital, Atlanta, Georgia. 


F.A.C.S.,+ Atlanta, Georgi« 


except for peripheral nerve injuries in one 
patient. Of the 13 patients with injuries 
of the extremities, nine had associated 
fractures or dislocations. 

The relatively high incidence of arterial 
injury of the lower extremities is apparently 
due to the frequency of associated frac- 
tures in traffic and pedestrian-automobile 
accidents and to the magnitude of the 
force required to fracture the pelvis, femur 


Non-Penetrating Trauma: Arterial Injuries 
of Lower Extremity 


Total Group with 


Arterial Injury Fracture Gangrene 


Fig. 1.—In the lower extremity, an arterial in- 
jury in association with a fracture led to gangrene 
because of the indirect diagnostic and therapeutic 
approach. 


or upper part of the tibia.*:* The mechan- 
ism of arterial injury with an adjacent frac- 
ture would appear to consist of one of the 
following: (1) contusion; (2) direct lacera- 
tion by the osseous fragments; (3) as a 
result of angulation of the fragments, un- 
due stretching and consequent tearing of 
the artery. Of the 10 patients with arterial 
injuries of the lower extremity, seven had 
associated fractures (Fig. 1). In only one 
of these 10 patients was the injury simply 
a direct blow over the femoral artery. The 
majority of vascular injuries seemingly 
occurred when compression in two planes, 
or angulation by fracture, prevented the 
artery’s escape from injury. 

Injury of the axillary artery occurred in 
two patients, and of the brachial artery 
in one. Each was sustained in an automo- 
bile accident, the two axillary injuries being 
associated with fractures of the upper ex- 
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TABLE I.—ArTERIAL INJuRIES DUE TO BLUNT TRAUMA 





Artery 


Lesion 


Associated injury 


Time lag 


Treatment 


Result 





Aorta 


Axillary 


Axillary 


Brachial 
Internal 
carotid 


External 
iliac 


Superficial 


Thrombosis at level 


of 6th dorsal 
vertebra 


Complete separation 


and thrombosis 


Complete occlusion 
due to separation 
and retraction of 
intima and media 


Thrombosis distal 
to circumflex 


A-V fistula to 
cavernous sinus 


Thrombosis 


Thrombosis 


Dislocation of hip 


Dislocation of humeral 
head 


Multiple fractures, 
peripheral nerve injuries, 
soft tissue lacerations 


None 
Fractures of mandible 


and base of skull 


Multiple fractures 
(tibia, fibula, pelvis) 


Severely comminuted 


5 days 


7% hrs. 


12 hours 


2 hours 


6 weeks 


8 hours 


4 days 


Thrombectomy 


Ligation 


Vein graft 


Resection and 
anastomosis 
Ligation of 


Thrombectomy 


Paravertebral 


common carotid 


Died during ope 
tion, cardiac arr 


Died on 10th po 
operative day 
(viable limb) 


Good pulses 


Good pulses 
Satisfactory 
Died, gangrene 


lower extremity 


Gangrene 


f 


femoral fracture of femur 


Superficial {Thrombosis None 


femoral 
None 


Superficial |Avulsion of branch 


femoral 


Superficial 
femoral 


Complete separation| None 


and thrombosis 


Thrombosis with 
distal embolus 


Popliteal 
(non-union) 


Anterior and/Thrombosis 
posterior 


tibial 


Posterior 


Disruption and 
tibial 


thrombosis 


Anterior and 
posterior 
tibial 


Thrombosis 








tremities. One of the axillary injuries was 
associated with major injuries of the 
brachial plexus. The mechanism of injury 
to these vessels was not quite the same 
as that in the lower extremity. In one pa- 
tient the axillary artery was completely 
avulsed by a severe dislocation of the 
humeral head. In another the artery was 
almost severed by the forward thrust of 
the patient in an automobile collision, the 
artery being crushed (distal to the clavicle ) 
between the ribs and the framework of 
the automobile. 


Old fracture of femur 


Fracture tibia, fibula 


Fracture tibia, fibula 


Fracture tibia, fibula 


blocks, spinal 
anzesthesia, 
fasciotomy 
7 weeks 


Thrombectomy |Good pulses 


Transverse 
suture 


1 hour Good pulses 


Resection and 
anastomosis 


3 hours Good pulses 


Paravertebral 
blocks, 
anticoagulants 


3 days Gangrene 


Paravertebral 
blocks 


Gangrene 


Paravertebral 
block, fascio- 
tomy 


4 days 
(fascio- 
tomy) 


Gangrene 


Paravertebral 
lock 


2 hours Good pulses 











One patient sustained injury to the 
thoracic aorta as a result of an automobile 
accident. Thrombosis at the site of injury 
was followed by distal extension of the 
clot. The mechanism of this injury is diffi- 
cult to explain but one might speculate 
that it too was based on the deceleration 
phenomenon described in aviation experi- 
ments.' By throwing the more mobile de- 
scending aorta forward, the force of de- 
celeration might partially rupture the fixed 
proximal portion, incomplete rupture lead- 
ing to thrombosis without external rupture. 
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DIAGNOSIS 


Many blunt injuries are not diagnosed 
until the damage of distal ischzemia is irre- 
parable. All too often a diagnosis is made 
cf arterial spasm, extrinsic compression by 
}gmatoma or constriction by a plaster cast 
\vhen, in fact, the continuity of the vessel 
las been lost. 

Further difficulty in diagnosis may result 
from the fact that collateral channels may 
he adequate to maintain a warm extremity 
(r even arterial pulsation distal to the site 
of injury. As thrombosis extends, collateral 
channels may be secondarily obstructed 
‘vith resultant progression of the ischaemia. 

The lack of appreciation of arterial 
‘rauma associated with fractures has been 
impressive. Out of the seven patients with 
.ssociated fractures of the lower extremity, 
‘mmediate surgical exploration was per- 
iormed in only one. Five were treated by 
sympathetic nerve blocks, anticoagulation 
or fasciotomies, and one by a delayed 
thrombectomy. Of the seven patients, six 
developed gangrene. Treatment of the ar- 
terial injury, whether it was to be a direct 
or indirect attack, was delayed for hours 
or even days. 

Although the greatest reliance must be 
placed on the clinical evaluation of these 
injuries, the value of arteriography in the 
diagnosis and delineation of these injuries 
has only recently been appreciated.? 

Arteriography was performed in nine of 
the 15 patients. Unequivocal evidence of 
injury was present in all of these nine cases. 
Had immediate arteriography been em- 
ployed instead of prolonged observation, 
the time lag could have been appreciably 
shortened. Immediate arteriography should 
be almost routine when the diagnosis is in 
doubt. Even if surgical exploration is an- 
ticipated, anatomic and pathologic diag- 
noses are essential for optimal care in many 
of the patients with this type of injury. 
If all other diagnostic measures fail, the 
wound should be explored. Fear of osteo- 
myelitis at the site of fracture is not as 
compelling as fear of a gangrenous limb. 


PATHOLOGY 


The nature of the arterial wound could 
be judged by the findings at operation, the 
arteriographic pattern or the dissection of 
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the amputated limb. As opposed to the 
findings in penetrating injuries, fewer ves- 
sels were lacerated. Most of the vessels 
appeared to have been initially contused 
because of the blunt force of injury. The 
end result as seen at operation or in the 
amputated limb was usually arterial throm- 
bosis. Thrombosis, alone or with additional 
demonstrable injury, was present in 12 
vessels. Three of these vessels were com- 
pletely severed—one axillary vessel, one 
superficial femoral and one __pesterior 
tibial. In these three, in addition to the 
complete disruption, thrombosis occurred 
in the proximal and distal stumps. One 
axillary vessel, although not completely 
separated, had complete disruption of the 
intima and media. The intima and media 
retracted within the adventitia, resulting in 
a horizontal hour-glass appearance. 

One superficial femoral branch was 
avulsed, resulting in a large haematoma. 
This lesion was demonstrated by arteriog- 
raphy. In another patient, an occlusion by 
arteriospasm was demonstrated after an 
injury to the anterior and posterior tibia] 
vessels with a tibial and fibular fracture. 
Originally, the pulses were absent at the 
foot and arteriography demonstrated the 
point of obstruction. Following reduction 
of the fracture under spinal anesthesia, a 
second arteriogram revealed continuity of 
arterial flow. 


TREATMENT AND RESULTS 


As this experience developed, the full 
significance of occult injuries to the arteries 
was not immediately appreciated. Even 
more significant was the lack of an aggres- 
sive approach toward those arterial injuries 
which were complicated by fractures. 
Whereas, originally, emphasis was placed 
on indirect treatment (fasciotomy, antico- 
agulation and sympathetic blockade), more 
recent treatment has consisted of a direct 
localization by arteriography followed by 
restoration of arterial continuity. 

Of the 10 patients with injuries to vessels 
of the lower extremities, three were treated 
by an immediate, direct attack on the ves- 
sel. One of these patients had a superficial 
femoral artery which was completely 
severed; it was repaired and distal pulsa- 
tion was restored. Another sustained an 
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injury of the popliteal artery, the artery 
being found at operation to be thrombosed. 
In spite of resection of the thrombosed 
segment and end-to-end anastomosis, the 
patient developed gangrene of the leg. The 
third vessel was found to have been torn 
where a muscular branch was avulsed from 
the superficial femoral artery; this was re- 
paired with a satisfactory result. in two 
other cases there was a delayed but direct 
attack on the problem. One developed gan- 
grene following thrombectomy of the ex- 
ternal iliac, another had a good result after 
delayed (seven weeks) resection of a 
thrombosed portion of the superficial fem- 
oral artery. Each of the remaining five 
patients treated by indirect methods had 
a sympathetic blockade; four developed 
gangrene. 

The adjuncts of fasciotomy, paravertebral 
sympathetic block and anticoagulation, al- 
though useful in situations otherwise irre- 
trievable, are no substitute for arterial re- 
construction. Furthermore, there is very 
little need for these adjuncts after proper 
arterial reconstruction. 

Of the two patients with axillary injuries, 
both were explored. In one patient the 
critical condition of the patient necessitated 
ligation of the artery. The distal circulation 
was adequate for viability, but the patient 
died of post-traumatic renal insutliciency 
on the tenth day. The second patient had 
a restorative operation and good pulsation 
was maintained. In the patient with trau- 
matic thrombosis of the brachial artery, the 
occluded segment was excised and flow was 
restored. 


SUMMARY AND CONCLUSION 


The failure to recognize those arterial 
injuries which result from non-penetrating 
trauma is due to the indirect diagnostic 


CorrIGENDUM 

It is regretted that in error the case 
report entitled “Periureteral Fibrosis”, by 
Drs. S. A. MacDonald and I. J. de 
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and expectant therapeutic approach whi: h 
has characterized the previous era. As an 
adjunct to the clinical evaluation of «Il 
cases of suspected occult arterial trauma, 
immediate arteriography aids in delineatir g 
the site and type of injury. 

Thrombosis is the most frequent findi:z 
at the time of operation. 

Treatment should be directed towaid 
early exploration and re-establishment of 
arterial continuity. The more diffuse type 
of injury and the resultant thrombosis will 
probably necessitate resection and grafting 
more frequently than has been required in 
the repair of penetrating wounds. 
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RESUME 


Les blessures artérielles qui résultent des grandes 
contusions et des fractures avec avulsion vascu- 
laire sont trés souvent méconnues. Fréquemment 
on ne croit qua un_ spasme vasculaire, alors 
qu’en réalité il y a solution de continuité artérielle. 

Au début, la circulation dans les vaisseaux col: 
latéraux peut retarder l’apparition des symptémes 
dischémie, mais & mesure que la_ thrombose 
s’étend a ces branches secondaires, la circulation 
dans la partie distale diminue et lischémie s’éta- 
blit avec gangréne consécutive. pe 

Alors que la conduite classique est basée sur 
des moyens indirects tels que: fasciotomie, anti- 
coagulants, blocage du sympathique périi-artériel, 
les auteurs croient que les résultats seront infini- 
ment meilleurs si l’on adopte une ligne de con- 
duite plus directe, 4 savoir l’artériographie pré- 
coce et la reconstitution vasculaire avec greffe 
artérielle au besoin. 


Domenico, was omitted from the contents 
list in the January 1958 issue of the 
Canadian Journal of Surgery. The article 
appeared on pages 162-166 of that issue. 





April 1958 


TALAR FUSIONS 


FUSIONS ABOUT THE TALUS IN CHILDREN* 


W. T. MUSTARD, M.D.t and C. A. LAURIN, M.D.,} Toronto 


THIs REPORT is based on 301 fusions per- 
formed by the senior author at the Hospital 
for Sick Children from 1947 to 1956. These 
include 193 triple arthrodeses (83 of the 
Lambrinudi type), 61 Grice-Green sub- 
talar fusions, 31 pantalar arthrodeses and 
16 ankle fusions. 

Patients with a short (less than two 
years) or inadequate follow-up have been 
excluded from this review (Table 1). 


(two) (Table Il). The average age of 
the patients was 714 years (Table III). 
The procedure is an_ extra-articular, 
subtalar arthrodesis (see Figs. la and 1b). 
An osteotome is inserted into the sinus 
tarsi to determine the length and direction 
of graft that will best maintain the desired 
alignment.*Two tibial cortical grafts are 
then inserted “back to back” in a trough 
extending from the calcaneal tuberosity 


TABLE I.—Fusions Apout THE TALUS 


Histories 


Cperations 


Excluded because of 
inadequate follow-up 
Less than Performed in 


Interviewed reviewed Total 2 years 1955-1956 


eres hates ; 10 
Lambrinudi........... Pet § 23 


Pantalar 
Ankle 





"TOR. «<< 


The indications for surgery and the 
surgical technique were consistent; these 
arthrodeses therefore lend themselves to 
comparison and an analysis of results is 
justified and significant. 


THE GrRICE-GREEN SUBTALAR 
ARTHRODESIS 


First reported in 1952, this operation was 
originally performed by Grice’ at Green’s 
suggestion. *It was designed to correct a 
paralytic valgus foot in patients who were 
too young for a triple arthrodesis. ‘It was 
later performed to correct deformity in 
congenital hypermobile valgus feet. No 
subsequent report however has stressed 
its useful application for a varus heel. In 
this series, the operation was performed on 
34 patients, mostly for the effects of polio- 
myelitis (29 occasions); but also for cere- 
bral palsy (three) and spastic flat feet 


*From the Department of Surgery and Research 
Institute of the Hospital for Sick Children. 

This study was aided by a grant from the Canadian 
Foundation for Poliomyelitis. 

tAssociate Surgeon, The Hospital for Sick Children. 
tResident, University of Toronto Post Graduate 
course. 


to the neck of the talus. No subtalar articu- 
lar cartilage is removed; the height of the 
foot is undisturbed. 

* This operation can be performed at 
a relatively young age as fusion is easily 
obtained and further growth of the foot is 
not impaired. Of our patients 25% now 
wear a smaller shoe on the affected side, 
but the parents usually volunteered the 
information that the foot was smaller pre- 
operatively (see Fig. 2). It is interesting 
to note that the incidence of a small foot 


TABLE II.—Grice-GreewN SuBTALAR Fusion: 
PREOPERATIVE DIAGNOSIS 


Diagnosis 


Poliomyelitis... . 

Cerebral palsy 

Flat feet (spastic)... .. 
ROUMNS i fescue 


TABLE III.—Grice-GreeEN SuBTALAR ARTHRODESIS 
Range 
(years) 


Average 
(years) 
5-8 7% 
2-4 2% 
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Fig. la.—Grice-Green arthrodesis. Note correc- 
tion of valgus. 


Grice-Green Subtalar Arthrodesis 


Fig. 1b 


was the same (25%) after triple arthro- 
deses (143) which were performed on 
older patients. 


There are three general indications for 
this operation: (Table IV) 


‘1. Correction 


of deformity.—Preopera- 
tively the heel was in varus in more than 
50% of patients (varus 19, valgus 15). 
In those patients, a medial release through 
a separate incision usually preceded the 
Grice-Green fusion. 


Postoperatively, the subtalar alignment 
was good in 19 patients, Undercorrection, 
or a recurrence of the preoperative deform- 
ity, was noted in one-third of all cases. 


Vol. 1 


Overcorrection was occasionally noted wi h 
varus heels but never with valgus hee s, 
This is desirable, as 1 valgus heel is des »- 
able. Overcorrection of a valgus he: |, 
however uncommon, is possible and shou d 
be studiously avoided. 


The muscle imbalance should always | ¢ 
corrected to prevent a recurrence of t! 
deformity at the subtalar joint; it will al 
protect the midtarsal joint, since the u 
corrected deforming force will exert is 
greatest effect at this point after the su! 
astragalar joint has been stabilized. Th:s 
is particularly true of paralytic valgus fect 
which later develop marked forefoot al)- 
duction. 

Subtalar fusion was combined with 
tendon transfer in two-thirds of the cases; 
the best results were noted with equino- 
valgus feet treated by Grice-Green fusion 
and peroneus transfer to the dorsum. 

2. Stabilization of subtalar joint and 
prevention of deformity.—Most candidates 
for this operation had contracted poliomyc- 
litis at a very young age. In such patients 
the following factors are noted for their 
moulding effects on growing bones: dy- 
namic imbalance, instability and pre-exist- 
ing deformity. By correcting these factors 
during the growth period, the procedure 
also prevents further deformity and as such 


Fig. 2.—Small foot due to poliomyelitis. 
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TABLEIV.—Grice-GREEN SUBTALAR ARTHRODESIS: 
INDICATIONS FOR SURGERY 


1 Correction of deformity. 
2. Stabilization and prevention of deformity. 
3. To discard a brace. 


TABLE V.—Gricze-GREEN SUBTALAR ARTHRODESIS: 
RESULTs IN 34 OPERATIONS 


Poor (recurrences).............. 


bas a prophylactic quality which may prove 
t> be its best feature. In almost 50% of 
patients the resultant stability was sufficient 
aid no further stabilizing procedure has 
been necessary. In 14 cases however, a 
tiple arthrodesis has been necessary or 
is anticipated. In such cases, the Grice- 
Green fusion helped the patient over a 
difficult period until a triple arthrodesis 
was possible. 

There were no cases of painful talo- 
aavicular arthritis but the follow-up is 
admittedly not long enough. Similar grafts 
were inserted across the talo-navicular joint 
on two occasions at the time of the Grice- 
Green fusion; interestingly enough, these 
disappeared while the subtalar joint fused 
solidly (see Fig. 3). 


» 3. To discard a brace.—Any brace used 
preoperatively was always discarded in 
this group of cases.‘The procedure should 
not be carried out if a brace will still be 
necessary after operation. However im- 
portant for the patient’s morale and re- 
habilitation, the shedding of the brace may 
be more wisely postponed on certain 
occasions. “A triple arthrodesis will un- 
doubtedly provide more stability to the 
foot. In a child over eight years of age, it 
is probably wiser to postpone fusion until 
a triple arthrodesis can be done. 

The operation was assessed as good 
when the patient or parent was satisfied, 
the deformity was permanently corrected, 
the fusion was solid and the stability 
improved, On that basis 76% of operations 
were good, leaving eight recurrences 
(24.0%) as poor results. Bony union was 
secured in all but one instance (Table V). 


TRIPLE ARTHRODESIS 


The operation has known many varia- 
tions since it was first described by 
Ombrédanne in 1911.? 
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The operation performed in this group 
of cases is often referred to as a Ryerson* 
triple fusion. Through an Ollier, dorso- 
lateral, transverse incision, °the articular 
cartilage from the subtalar, talo-navicular 
and calcaneo-cuboid joints is eradicated. 


‘ Depending on the pre-existing deformity, 


adequate bone wedges are excised to ob- 
tain proper alignment. Staples were used 
across the subtalar and calcaneo-cuboid 
joints as suggested by Kennedy‘ and were 
subsequently removed on one occasion (see 
Figs. 4 and 4a). The internal fixation 
ensured maintenance of good bony con- 
tact as the plaster cast was applied: Plaster 
immobilization was secured by a _ below- 
knee cast for six weeks followed by a 
walking plaster for another six weeks. 
This report includes 143 cases of triple 
arthrodesis; 73 were of the Lambrinudi 
type and will be discussed separately. 
When considering this operation, the age 
of the patient is an important factor.* If 
a triple arthrodesis is performed on a very 
young child, adequate bony contact is 
more difficult to realize and too much 
growth is sacrificed. Admittedly, paralysis 
alone can produce a small foot but never- 
theless this type of fusion should not be 
attempted before’ eight years of age. 
The average age of this group of patients 
was 12 years. The follow-up period varied 
from two to 10 years (Table VI). The 
preoperative diagnosis was: poliomyelitis 
on 35 occasions, spastic flat foot on 13 
occasions; the remaining 22 diagnoses in- 
cluded spina bifida, club feet, idiopathic 
cavus feet, septic arthritis and cerebral 
palsy (see Table VII). The most common 


TABLE VI.—Trip_e ARTHRODESIS 





Range Average 
(years) (years) 


Mii iccndeceu.sue 12 
Follow-up 5 


TABLE VII.—Tripte ArtTHRODESIs: 
PREOPERATIVE DIAGNOSIS 


Diagnosis 





Poliomyelitis 
Spastic foot 
Miscellaneous (spina bifida, club foot, idiopathic 
cavus foot, cerebral palsy) 
MOONE AS 2 .2 ce 
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Fig. 3.—Note disappearance of talo-navicular 
graft, growth of the hind foot and varus deformity 
of forefoot. 


Triple Arthrodesis 
Fig. 4 


Fig. 4a (right).—Union at three months 
postoperatively. 


Vol. 1 


‘indication (60% ) for surgery was insti- 
bility; pain and deformity were two other 
frequent complaints. The incidences of 
varus and valgus deformities were almost 
identical. The deformity recurred in 15 
cases. It was severe in five of those recur- 
rences (7%) where muscle imbalance had 
not been corrected preoperatively. The 
postoperative deformity was always in the 
same direction as the preoperative type. 
There were no cases of overcorrection. 
More than 50% of poliomyelitis patients 
had no postoperative limp. All persons witli 
peroneal spastic flat feet still had a flat- 
footed gait but no pain. 

The operation was rated as successful it 
the patient was pleased and free from pain, 
and the condition improved; if the fusion 
was solid, the deformity was well corrected 
and any limp was minimal. There were 60 
such cases (83.0% ). There were 10 poor 
results (14%) (see Table VIII). Six pa- 
tients had serious recurrences of the pre- 
operative deformity; a brace was. still 
necessary on one occasion and _ three 


patients had a painful foot. The pain was 
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TABLE VIII.—T ripe Arturopvesis: REsuuts (70) 
Good..... SLOT TL . &4 
Fair... Bene ora : 6 
Poor... nase 10 


due to aseptic necrosis of the talus in one 
patient, non-union in another and a severe 
wound infection in the third. There were 
three cases of wound slough and one scar 
neuroma was excised surgically. 


LAMBRINUDI Fusions (73) 


The only reason for distinguishing this 
operation® from a regular triple arthrodesis 
is the manner in which the talus is cut. 
‘Depending on the degree of equinus one 
wishes to correct, varying amounts of the 
head of the talus are excised. With the 
foot in its equinus position, the cut in 
the talus is almost parallel to the ground. 
A ridge is then curetted in the postero- 
inferior surface of the navicular.’The opera- 
tive procedure is completed as in a routine 
triple arthrodesis. The foot is then dorsi- 
flexed to meet the talus; there should be 
good bony contact and the distal end of 
the talus locks in the groove of the navicu- 
lar. Staples are inserted across the subtalar 
and calcaneo-cuboid joints. The foot should 
then be stable and in good position (see 
Figs. 5 and 5a). 

This group of patients included: 38 cases 
of poliomyelitis with a kinetic or fixed 
equinus deformity, 21 cases of cerebral 
palsy, and 14 others making up a miscel- 
laneous group of equinus feet—spina bifida, 
Charcot-Marie-Tooth disease, club feet, 
arthrogryposis—(Table IX). In children, if 
there is complete absence of any dorsi- 
flexors (transferred or otherwise) a Lam- 
brinudi type of triple arthrodesis will only 
temporarily correct a drop foot. The 
deformity soon recurs because of stretch- 
ing of the anterior capsule of the ankle 
joint and equinus at the anterior tarsal 
joints. 

If some dorsiflexor power is present, 
however, the mechanical advantage of the 
foot at right angles to the tibia is usually 
sufficient to correct a drop foot. 

The results are better if plantar flexion 
is strong, as is usually the case with 
cerebral palsy; a Lambrinudi fusion in the 
presence of a weak calf will aggravate the 
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tendency towards an unsightly calcaneus 
gait and should not be performed under 
those circumstances. Two other relative 
contraindications are quadriceps muscle 
weakness and leg shortening, where some 
equinus is desirable. 


The operation was uniformly good to 
correct fixed deformities. The idiopathic 
cavus foot can be well corrected by a 
Lambrinudi arthrodesis combined with an 
osteotomy of the first metatarsal bone. The 
advantage of this operation over a regular 
triple arthrodesis is that a midtarsal bony 
wedge is not excised and a longer foot is 
possible (see Figs, 6 and 6a). 


TABLE IX.—Lamprinup1 TripLe ARTHRODESIS: 


PREOPERATIVE DIAGNOSIS 


Diagnosis 


Poliomyelitis ‘(equinus deformity and paralytic 
drop foot)..... 
Cerebral palsy (mo 


The operation was found successful in 
80% of cases, fair in 12% and poor in 8% 
(see Table X). 


TABLE X.—Lamsrinup!I TRIPLE ARTHRODESIS: 
RESULTs IN 73 OPERATIONS 


ANKLE FUusIONS 


“Indications for ankle fusion alone in 
children are few except for eradication of 
disease in the ankle joint. Fusion is rarely 
indicated for paralysis. A flail foot usually 
develops a varus deformity through the 
subtalar joint, which cannot be corrected 
by an ankle arthrodesis in children who 
have had poliomyelitis. Furthermore, a 
fusion of the ankle joint alone often results 
in subtalar instability. In adults, however, 
the operation is well tolerated and a limp 
is barely noticeable. 

The Gallie fusion® has been preferred 
in this series (see Fig. 7).* Autogenous 
cortical grafts are inserted across the talo- 
crural joint without further disturbing the 
articular cartilage or traversing the lower 
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Lambrinudi Arthrodesis 


for Equinus Foot 
Fig. 5 


Fig. 5a (left).—Lambrinudi arthro- 
desis enhances the dorsiflexor power. 


Lambrinudi for Pes Cavus 
(may be combined with 
osteotomy of first metatarsal) 


Fig. 6 


Fig. 6a (left)—Lambrinudi arthro- 
desis and osteotomy of first metatarsal 
for pes cavus, 





April 1958 


tibial epiphyseal plate. For that reason it 
ray be possible to fuse the ankle joint 
ot an early age. 

In all 10 cases the joint was solidly 
fused after 14 weeks; one poor result had 
to be revised because of an excessive 
calcaneus deformity. It is better to err on 
‘he side of equinus, as a raised heel will 


Gallie Ankle Fusion 


Fig. 7 


readily correct any undesirable equinus. 
No cases of painful plantar calluses were 
encountered. 


PANTALAR FUSIONS 


This operation was first described in 
1911 by Lothior? as a_pan-astragaloid 
arthrodesis.” The calcaneo-cuboid joint is 
now included as well as the three joints 
about the talus (see Figs. 8 and 8a). 

‘The operation is reserved for completely 
flail legs below the knees, If the indications 
for this operation are doubtful, a triple 
arthrodesis is first performed; the case is 
then re-assessed at a later date. Another 
advantage of a two-stage pantalar fusion is 
that it permits greater accuracy in obtaining 
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the desired amount of equinus. The inci- 
dence of aseptic necrosis of the talus and of 
pseudarthrosis are also reported to be lower 
if the ankle fusion and triple arthrodesis 
are performed on different occasions. 


The secret of a successful pantalar fusion 
is an adequate degree of equinus. Leg 
length, knee stability and the sex of the 
patient are the main considerations (Table 
XI). 

1. Leg length discrepancy.—Fixed ankle 
equinus will compensate for some leg 
shortening. A raised heel, however, should 
protect a flail knee against recurvatum 
leaving just enough equinus to lock the 
knee. 

2. Sex or height of heel desired—A 
woman needs more equinus to accom- 
modate for high heels. It has been estim- 
ated that a %4 inch heel corresponds to 5 


TABLE XI.—PanTaLar ARTHRODESIS: 
CONSIDERATIONS FOR DEGREE OF EQuINUS 





1. Leg length discrepancy. 
2. Sex of patient. 
3. Knee stability. 


TABLE XII.—PantTALAR ARTHRODESIS 


Average 
(years) 


Range 
(years) 


Follow-up...... 


degrees of equinus beyond 90 degrees. 
Most women require 105 degrees of 
equinus and men 100 degrees of equinus. 


3. Knee stability—To bear weight on a 
flail knee one has to lock it in extension. 
Knee flexors such as the gastrocnemii and 
hamstrings may become knee extensors 
once the foot is stable on the ground; hip 
extensors will produce a similar effect. Such 
beneficial action on a flail knee is impos- 
sible in the absence of a tight heel cord or 
the fixed equinus of a fusion. Any pre- 
existing flexion deformity in a flail knee 
must first be corrected; otherwise any 
weightbearing on that limb can only be 
performed with a long leg brace or with 
a hand on the thigh. Pre-existing genu 
valgum or recurvatum should also be cor- 
rected before a pantalar fusion. 

To determine preoperatively the exact 
degree of equinus and its effect on a flail 
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knee, a below-knee walking cast is first 
applied. The resultant gait and the optimal 
degree of equinus can then be observed. 

Twenty-two pantalar procedures were 
performed on 22 flail limbs below the 
knee (20 poliomyelitis, two meningocele). 
Ankle fusion and triple arthrodesis were 
performed in the manner already described. 
The average age was 1214 years and the 
average follow-up period is 514 years 
(Table XII). The operation was usually a 
two-stage procedure. The average time in 
plaster was 414 months. The degree of 
equinus was 100 degrees for males and 
105 degrees for females. 

A possible complication of pantalar fusion 
is genu recurvatum. The greatest safeguard 
against this complication is good hamstring 
function; in its presence, a considerable 


Fig. 9.—The plantar callosities are on the nor- 
mal foot. 


Pantalar Arthrodesis 
Fig. 8 
Fig. 8a (left).—Pan- 
talar arthrodesis, Men- 
100 degrees of equinus 
women — 105-110 = de- 
grees of equinus. 


degree of equinus may be tolerated. This 
was illustrated by the nine cases of genu 
recurvatum in which hamstring function 
was absent but in which excessive ankle 
equinus was not always noted. 

There were no cases of aseptic necrosis 
of the talus. All were solidly fused and the 
appearance of the foot was always satis- 
factory. There were no cases of plantar 
calluses (see Fig. 9). 

There were 17 good results (73%); 
two were fair, and three were poor results 
(see Table XIII). The three poor results 
were noted in patients with a completely 
flail leg in whom the hips were still un- 
stable. It would appear that, in dangle legs, 
the result from a pantalar fusion will be 
disappointing unless the hip is also stabil- 
ized. Three patients with a completely flail 
limb now walk well without a brace, after 
pantalar and hip fusions. A pantalar arthro- 
desis is most successful if there is power 
in the hamstring and gluteus maximus 
muscles, The former will protect the knee 
against recurvatum and the latter will 
supply some take-off. Lateral transfer of 
the iliopsoas muscle will aid in hip stability. 


TABLE XIII.—PantTaLar ARTHRODESIS: 
RESULTs IN 22 OPERATIONS 

Good 

Fair... 

Poor 


With good to fair hip and knee muscu- 
lature, hardly any limp may be noticeable 
with a pantalar fusion. 
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SUMMARY 


A series of 209 fusions about the ankle 
and foot in children have been reviewed 
two to 10 years after operation. 

Good results were obtained in 76% of 
subtalar fusions, 77% of regular triple 
irthrodeses, 80% of the Lambrinudi triple 
urthrodeses, 90% of ankle fusions (small 
series) and 73% of pantalar fusions. The 
techniques were discussed briefly and cer- 
iain conclusions were drawn from the above 
cases. 

1. The extra-articular subtalar fusion as 
described by Grice’ is easily and safely 
obtained at the age of five. It should be 
performed to maintain subtalar alignment 
end stability after correction of a valgus 
or a varus deformity. Overcorrection of a 
valgus foot is undesirable and fortunately 
difficult to produce, The operation may also 
be performed at a young age in order to 
discard a brace. After eight years of age, 
however, fusion is best deferred until a 
triple arthrodesis is possible. 

2. Triple arthrodesis should be deferred 
until age 12. When it is performed, it 
should be remembered that internal fixation 
with staples is useful and that, although 
overcorrection is rare, a recurrence is al- 
most inevitable if muscle imbalance is not 
corrected. 

3. A Lambrinudi fusion will provide 
good correction of an idiopathic cavus foot 
without sacrificing length; it should never 
be performed for a paralytic cavus foot, 
however, as calf weakness is a contraindi- 
cation for this operation. A Lambrinudi 
fusion will provide good correction of 
dynamic and fixed equinus, secondary to 
poliomyelitis or cerebral palsy. 

4. Ankle fusions alone are rarely indi- 
cated for paralysis in children. When neces- 
sary, they can be performed by the Gallie® 
technique without disturbing growth. Short 
of perfection, it is safer to err on the side 
of excessive equinus rather than fuse the 
ankle in some calcaneus. 

5. Pantalar arthrodeses give excellent 
results in children with flail legs below the 
knees. A pantalar fusion however is not 
enough if the hip is unstable. The danger 
of genu recurvatum due to the equinus 
of a pantalar fusion is minimal in the pres- 
ence of good hamstring function. 
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RESUME 


Les auteurs rapportent les résultats obtenus 
dans 301 cas de fusion du talon chez lenfant 
durant une période de 10 ans, de 1947 a 1956, 
a PHépital des Enfants Malades de Toronto. On 
a obtenu de bons résultats dans 76% des fusions 
sous-tarsiennes, 77% des arthrodéses triples de 
type classique, 80% des arthrodéses triples de 
Lambrinudi, 90% des fusions de la cheville, et 
73% des fusions totales du talon. Aprés avoir 
exposé les détails des différentes techniques et 
des indications, les auteurs en viennent aux 
conclusions suivantes: 

1. La fusion médio-tarsienne extra-articulaire 
telle que décrite par Grice sobtient facilement 
et sirement a lage de 5 ans; on lexécute pour 
maintenir l’alignement médio-tarsien et la stabilité 
du pied aprés correction d’une déformation en 
valgus ou en varus; on doit voir 4 ne pas exagérer 
la correction du valgus. L’opération s’exécute aussi 
dans le bas age pour permettre 4 enfant d’aban- 
donner son attelle métallique—Aprés lage de 8 
ans, il est préférable d’attendre et de faire plus 
tard larthrodése triple. (2) L’arthrodése triple 
classique de Ryerson, préconisée par Ombrédanne 
en 1911, se fait aprés Page de 12 ans—l’agrafage 
métallique interne rendra de grands services et 
assurera une meilleure coaptation des os durant 
application du platre; la rechute est presque 
inévitable si on ne corrige pas le déséquilibre 
musculaire. (3) La fusion triple de Lambrinudi, 
dont la variante consiste dans Tavivement des 
surfaces médio-tarsiennes, donne une bonne cor- 
rection du pied creux idiopathique, mais ne sera 
pas utilisée pour le pied creux paralytique a 
cause de la a ans muscles postérieurs de 
la jambe; on obtiendra de bons résultats dans le 
pied équin stabilisé secondaire 4 la polio ou la 
paralysie cérébrale. (4) Les fusions de la cheville 
seule sont rarement indiquées dans la paralysie chez 
les enfants; dans ces cas, la technique de Gallie 
avec greffe en dehors de la tibio-tarsienne sera 
employée. Si_la correction n’est pas parfaite, il 
vaut mieux obtenir un excés d’équinisme que de 
talus. (5) Les arthrodéses totales du talon donnent 
de bons résultats dans les pieds ballants; l’inter- 
vention toutefois n’est pas suffisante sil y a 
instabilité de la hanche—et on devra au préalable 
y remédier; si les muscles fléchisseurs du genou 
fonctionnent normalement, il y a bien peu de 
risque de “genu recurvatum”. 
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ACTINOMYCOSE MAMMAIRE PRIMITIVE 


FLORIAN TREMPE, M.D.,* Québec, Qué. 


La LOCALISATION de Ilactinomycose 4a la 
glande mammaire est extrémement rare. 
Sanford et Voelker, dans une revue 
complete de la distribution anatomique de 
Yactinomycose couvrant 680 cas, nen 
signalent aucun d'invasion mammaire. 

Les traités les plus récents de pathologie 
chirurgicale n’en disent rien ou y con- 
sacrent quelques lignes. 

Méme des monographies sur les affec- 
tions du sein ont sur l’actinomycose A 
peine une demi-page. 

Dans mon cours de pathologie chirurgi- 
cale, je me trouve généreux puisque jai 
un sous-chapitre d'une douzaine de lignes 
sur cette affection. 

En glanant ici et la dans la littérature 
médicale, on finit par établir qu'il existe 
deux formes d’actinomycose mammaire: 
secondaire et primitive. 

La forme secondaire est, si lon peut 
dire, la moins rare, alors que le sein est 
envahi de proche en proche par un foyer 
primitif d’actinomycose pleuro-pulmonaire 
qui a gagné la paroi thoracique. 

L’actinomycose pulmonaire étant déja 
rare et la propagation au sein ne se faisant 
que dans 5% a 6% des cas, on peut juger 
de la rareté de la forme secondaire. 

Quant a la forme primitive, on peut dire 
quelle est rarissime. 

Cette rareté de la forme primitive chez 
la femme fait cependant contraste avec sa 
fréquence relative chez la vache et la truie. 
Mais, chez ces animaux, on le comprend, 
cest la litiére qui infecte le mamelon et 
Yinfection se fait par voie canaliculaire, 
la seule voie qui semble dailleurs admis- 
sible chez la femme aussi. 

On ne peut invoquer, comme [lont 
voulu certains auteurs, la voie lvmpha- 
tique, car, si !'actinomycose peut, par voie 
sanguine, atteindre 4 peu prés tous les 
tissus et tous les organes, méme les os, 
seuls les lymphatiques restent indemnes. 

Dans les rares cas authentiques d’ac- 
tinomycose mammaire primitive qui ont 


*Chirurgien-en-Chef de lH6pital St-Sacrement; 
Professeur de Clinique Chirurgicale et de Patho- 
logie Chirurgicale, Ecole de Médecine, Univer- 
sité Laval. 


été rapportés, il sest toujours agi dé 
paysannes adonnées aux travaux de: 
champs. 

Chez deux malades de Muller, l’actino 
mycose primitive était survenue aprés de: 
abcés ordinaires, ouverts et pansés avec 
des cataplasmes de graine de lin et d« 
farine quelconque: cest 14 un argument 
a retenir contre Temploi de tels cata- 
plasmes. 

Mais peut-on dire que ce sont la des 
formes vraiment primitives? 

On arrive a pouvoir trouver a l'actinomy- 
cose du sein trois périodes d’évolution: 

1. La phase de tuméfaction dure, a 
limites imprécises, avec rétraction du 
mamelon toujours précoce et de la peau; 
c'est a cette phase que le diagnostic avec 
un cancer est presque impossible. 

2. Puis vient la phase denvahissemeni 
total de la glande qui devient d'une durete 
ligneuse avec une peau infiltrée, de couleur 
violacée; ici, on pourrait peut-étre com- 
mencer a y penser. 

3. Enfin, la phase ot la peau s’ouvre et 
se crible de fistules, laissant échapper un 
séro-pus contenant les grains jaunes carac- 
téristiques; 4 cette période, il est moins 
permis d’ignorer le diagnostic. 

A nimporte quelle phase de laffection, 
cest-a-dire en supposant qu’on en ait fait 
le diagnostic, le traitement ne doit pas 
consister en demi-mesures qui ne font 
que faire trainer la maladie et risquent 
de la disséminer ailleurs, mais en une 
mastectomie radicale. 

La mastectomie simple est insuffisante, 
car elle expose a laisser des fusées myco- 
tiques dans les muscles pectoraux, donc 
a des récidives; il est cependant inutile 
de faire le curage de laisselle. 


Observation 


Mme. H.M., une paysanne de 48 ans, est 
admise dans le service de chirurgie de l’Hépi- 
tal St-Sacrement, le 13 septembre 1956. 

Elle présente tous les signes cliniques d'un 
épithélioma du sein droit: tumeur sous-mame- 
lonnaire, empiétant sur le quadrant supéro- 
externe, de la grosseur d'une petite orange. 
sans contours nets, immobile dans la glande, 
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légérement douloureuse a la pression, rétrac- 
tant le mamelon et produisant une rétraction 
cutanée du cété externe. 


Je me souviens, lors de la tournée des 
salles, d’avoir donné devant les éléves une des 
plus belles démonstrations de la valeur de la 
méthode “de se pencher en avant” ayant pour 
but d’accentuer la rétraction mamelonnaire 
et cutanée pour faire la preuve de la malignité 
de la tumeur. 


Or, chez cette malade, la manoeuvre ampu- 
tait littéralement la partie avant du sein et 
faisait loucher 4 lextréme, du cété externe, 
un mamelon trés rétracté. 

Il y avait bien la notion de lévolution un 
peu rapide (un mois, au dire de la patiente) 
et d'une certaine sensibilité au palper de la 
tumeur, mais que devenaient ces dires de 
la malade devant une lésion aussi clinique- 
ment et typiquement cancéreuse, surtout chez 
une femme ayant l’Age du cancer? 


Je demande donc a assistant de la salle, 
le Dr. Jean Couture, de lui faire une mastec- 
tomie radicale avec évidement de [laisselle, 
sans méme recourir 4 une section congelée 
extemporanée. 

En effet, si ce n’était pas 14 un cancer, a 
quoi bon les signes cliniques? 

Ne pas avoir fait de section congelée fut 
une bonne chose dans ce cas, car, autrement, 
le pathologiste nous aurait fait le diagnostic 
dune lésion inflammatoire sans caractére 
spécifique, négativant par 14 méme celui de 
cancer. 

Nous n’aurions pas su au juste comment 
nous comporter au moment de Iintervention. 

Ce n’est que le lendemain de la mastec- 
tomie que le pathologiste nous a fait savoir 
qua la coupe, le sein enlevé contenait plusieurs 
petits abcés au centre de la masse. 


Cette nouvelle fut accueillie avec un désap- 


pointement compréhensible; mastectomie radi- 
cale pour une mastite! 


Heureusement que, quelques jours plus tard, 
le méme pathologiste, le Dr. Robert Garneau, 
nous donnait le rapport histopathologique 
suivant: 


“La glande mammaire examinée présente 
de nombreux foyers purulents constitués par 
une grande quantité de polynucléaires, de 
plasmocytes, des histiocytes et plusieurs macro- 
phages 4 cytoplasme vacuolaire. Ces abcés 
sont centrés par des grains actinomycosiques 
typiques. 

“Les ganglions axillaires examinés, au 
nombre de six, présentent de l’atrophie grais- 
seuse et un peu dhyperplasie réticulaire et 
médullaire. 
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“Conclusion: 
mammaire.” 


Actinomycose de la glande 


Une culture confirma aussi lactinomy- 
cose. 


Une radiographie pulmonaire tut faite 
pour éliminer lorigine pulmonaire de laf- 
fection. 


Nous avions donc été en présence d'une 
actinomycose primitive mammaire a la 
premiere phase de son évolution. 


Heureusement qu’a part l’évidement de 
Yaisselle, le traitement avait été celui qui 
est indiqué. 

C’est donc cette déconfiture clinique, du 
moins en ce qui concerne le diagnostic, 
qui nous permet denrichir d'un cas de 
plus la si maigre bibliographie sur lac- 
tinomycose mammaire. 


SUMMARY 


Localization of actinomycosis to the mammary 
gland is so very rare that only a thorough study 
of textbooks and reviews reveals the fact that 
there are two types of actinomycosis of the breast: 
secondary and primary. The secondary form 
represents contiguous spread in continuity to the 
breast of a pleuro-pulmonary actinomycosis. 

The primary form in which the infection is of 
canalicular origin is even rarer. The suggestion 
of lymphatic spread made by some authors is 
inadmissible, because it is now proved that 
actinomycosis may affect all tissues and organs, 
even bones, except the lymphatic system. 

There are three stages in the evolution of 
primary actinomycosis of the breast: 

1. The stage of hard and diffuse swelling with 
early nipple and skin retraction, resembling a 
cancer. 

2. The stage of total invasion of the gland with 
woody hardness and infiltrated purplish skin; 
here, actinomycosis may be suspected. 

3. The phase in which the skin is riddled with 
fistulas secreting sero-pus containing the typical 
yellow particles; at this stage the diagnosis is 
obvious. 

In any stage the correct treatment is by radical 
mastectomy, without dissection of the axilla. 

In the case described a 48 year old woman 
was admitted to the surgical service of St. Sacre- 
ment Hospital, on September 13, 1956. She had 
all clinical signs of cancer of the right breast, 
all these signs being accentuated to the extreme 
by the “forward bending manceuvre”. A radical 
mastectomy was done, without resorting to biopsy 
and rapid frozen section, since the clinical signs 
so clearly indicated cancer. A few days later the 
pathologist’s report indicated the unexpected diag- 
nosis of actinomycosis. 

Fortunately the correct treatment had been ap- 
plied, except for dissection of the axilla, which 
should not have been done. This diagnostic error 
enables us to add a case to the very meagre 
bibliography on actinomycosis of the breast. 


















DuRING THE PAsT 10 years ischemic necrosis 
of the anterior tibial muscles has been 
described with increasing frequency and is 
usually reported under the caption of 
“anterior tibial syndrome”. Vogt, in 1943, 
is given credit by Horn’ for having first 
reported the condition, which is character- 
ized clinically by pretibial pain and tender- 
ness followed by paralysis of the dorsi- 
flexor muscles of the foot and numbness 
or hypesthesia in the first interdigital cleft. 
All degrees of the syndrome may be recog- 
nized ranging from simple “shin splints”+ 
to frank necrosis and sloughing of the 
muscles of the anterior tibial compartment. 
Since the authors have had personal ex- 
perience of six patients suffering from the 
condition, it was felt that a brief review of 
the subject with a tentative classification 
based on these cases, and those from the 
literature, might be useful. 


CLASSIFICATION 


It is generally agreed®*-"' '*."* that the 
anterior tibial syndrome follows interfer- 
ence with the circulation in the anterior 
tibial compartment of the leg, and it has 
been aptly described as a “Volkmann’s 
contracture of the lower extremity”’.’ A 
review of the literature together with a 
study of our own cases would indicate that 
the causes of the circulatory disturbance 
may be classified as follows: 


A. Traumatic—direct—1{ 
—indirect—1 


*Department of Surgery, University Hospital, 
University of Saskatchewan, Saskatoon. 


+“Shin splints” is a term used to describe a 
common muscular affliction well known amongst 
athletes and by their coaches. It is manifest by 
pain and tenderness in the pretibial muscles of 
runners, broad-jumpers and other athletes at the 
beginning of their season. The anterior tibial 
muscles become firm and swollen, and active or 
assive flexion and extension of the ankle is pain- 
Ful. The suggested cause is recurrent minimal 
trauma of the out-of-condition muscles. Most 
athletes “train off’ the complaint but if it is 
severe, rest and hot compresses may be required. 
tThe numbers indicate the patients seen by the 
authors in each group. 
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B. Vascular—arterial thrombosis—2 
—arterial embolism—2 
—arterial spasm—0 


It could be reasonably argued that such 
a separation of causes is not necessary, 
as the basic cause in all is vascular. This 
is so but the above separation acknow!- 
edges that in some instances the vessel itself 
is damaged, in others compressed and in 
others occluded in the presence or absence 
of inherent disease of the artery itself. 


ANATOMY 


The anterior tibial space is defined as 
that space on the anterior surface of the 
leg which is enclosed by the lateral surface 
of the tibia, the interosseous membrane, 
the anterior surface of the fibula and the 
deep fascia of the front of the leg with 
its anterior crural intermuscular septum. 
It should be noted that the space described 
above is quite fixed and is capable of little. 
if any, expansion. Inferiorly the deep fascia 
is continuous with the extensor retinaculum: 
medially it blends with the periosteum 
covering the medial surface of the tibia: 
superiorly it is attached to the patella, 
ligamentum patellz, the tubercle and con- 
dyles of the tibia and the head of the fibula. 
Laterally the deep fascia is continuous with 
the deep fascia of the back of the leg: 
however, it gives off two well-defined 
septa, namely, the anterior and posterior 
crural intermuscular septa, the anterior 
septa being inserted into the anterior 
border of the fibula and thus effectively 
closing off the anterior tibial space later- 
ally. 


ETIOLOGY 


Ischemic necrosis of the anterior tibial 
muscles may follow direct injury to the 
muscles in the compartment. We have seen 
this after a gunshot wound of the leg and 
it is well recognized as a complication of 
fractures of the leg. An unusual form of 
trauma to the muscles is that reported by 
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Carter and his colleagues.’ In two of their 
patients muscle necrosis followed extra- 
vasation of intravenous infusions into the 
compartment in the absence of any major 
arterial damage. 

Indirect trauma accounts for by far the 
greatest number of reported cases. The 
syndrome usually follows severe muscular 
strain in untrained or out-of-condition men 
who have suddenly been called upon to 
undergo such unaccustomed exercises as 
long route-marches, running, or football. 
This form of anterior tibial syndrome may 
vary in severity from “shin splints”, from 
which we have all suffered at some time, 
to necrosis of the anterior tibial muscles. 

It has only recently been recognized that 

typical anterior tibial syndrome may 
follow abrupt occlusion of the circulation 
io the compartment by embolism or throm- 
bosis of the anterior tibial artery.’* 1* This 
usually develops in the older subject whose 
vessels are rigid and perhaps atherosclero- 
tic, and whose collateral circulation cannot 
expand rapidly enough to nourish the 
muscles during the acute phase of ischzemia. 
As a result the muscle deprived of an 
adequate blood supply undergoes necrosis— 
at first aseptic but prone to infection. 

Ischzemia secondary to spasm of the an- 
terior tibial artery has been suggested.* 
Although spasm may play a part in the 
development of the syndrome, we have 
not encountered a patient in whom we felt 
its role was pre-eminent. It may be that 
the milder degrees of “shin splints” are due 
to, or accompanied by, arterial spasm; 
however, this is difficult to verify. 


CLINICAL FEATURES 


This clinical picture depends, to some 
extent, upon the cause of the ischzmia 
as well as upon the degree of ischemia 
produced. The initial complaint is usually 
pain in the front of the leg. This may vary 
from the rather mild “shin splints” to severe 
excruciating pain. 

In the acute vascular type the leg is 
pale, paralyzed, pulseless and painful. This 
initial picture is a feature of the intense 
arterial spasm associated with impaction of 
the embolus in the vessel. As the condition 
progresses local symptoms and signs be- 
come predominant and local examination 
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of the affected leg reveals the pretibial 
region to be firm, swollen and painful to 
palpation. The skin overlying the compart- 
ment may be red and thus an acute in- 
flammatory process may be suspected and 
the true nature of the condition overlooked. 
Cases have been reported where the com- 
partment was incised as an abscess. 


In the acute stage the anterior tibial 
pulse is weak or absent. Any attempt to 
move the ankle, actively or passively, 
produces exquisite pain in the front of the 
leg. Cutaneous sensation is diminished or 
lost in the first interdigital cleft. If the 
condition is untreated the skin over the 
compartment may slough and so leave a 
large necrotic ulcer. (Fig. 1). 

The acute stage passes off in a period 
of days or weeks, the pain and swelling 
subside, and the power of dorsiflexion of 
the ankle remains weak. Contracture of 
the contents of the compartment occurs, 
which fixes the ankle and limits active 
plantar flexion and dorsiflexion. Cutaneous 
anesthesia or hypesthesia in the first inter- 
digital cleft usually persists. The dorsalis 
pedis pulse may or may not be palpable, 
depending upon the original mechanism. 
It rarely returns when an acute vascular 
accident has been the cause of the syn- 
drome. 


DIFFERENTIAL DIAGNOSIS 


Both the traumatic and the vascular 
types of anterior tibial syndrome develop 
abruptly. In the traumatic form the con- 
dition is more likely to be suspected and 
thus diagnosed. In reviewing the literature, 
however, one notes that the diagnosis is not 
often made early in the vascular types, 
no doubt because of the variation in the 
site and degree of occlusion of the arterial 
tree and consequent variation in the symp- 
toms produced.'® The acute anterior tibial 
syndrome may be confused with cellulitis, 
tenosynovitis, thrombophlebitis, lateral 
popliteal nerve lesions and acute osteomye- 
litis. If the suspicion index is high then 
the diagnosis should not be difficult. 


Morsip ANATOMY 


We have examined the muscles histo- 
logically in only one patient whose anterior 
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tibial compartment sloughed after acute 
arterial occlusion. The picture was that of 
massive infarction of muscle with hamor- 
rhage. Descriptions of the microscopic 
findings of others may be summarized as 
follows: 

1. Ischzemic 
muscle. 

2. Peripheral replacement fibrosis. 

3. Evidence of old or recent haemorrhage 
within the muscles. 

4. Blood vessels are normal in the trau- 
matic group. 

The picture resembles closely that of 
Volkmann’s ischemic contracture, which 
indeed it is except that it occurs in the 
leg rather than the forearm. In the late 
or recovery stage the necrotic muscle is 
replaced by fibrous tissue. Hyalinization 
of tissue may occur.* 7° 


necrosis or infarction of 


TREATMENT 


Although the form of treatment is modi- 
fied somewhat by the cause of the anterior 
tibial compartment compression the com- 
mon factor in management is early relief 
of the abnormal tension in the tissues 
before death of muscle supervenes. Thus 
if the patient is seen early, rest in bed 
with the leg elevated and splinted in the 
position of rest will allow the acute “shin 
splints” to subside. Once the acute condi- 
tion has subsided, further episodes may be 
prevented by graduated physical training 
until the patient and his muscles are fully 
conditioned. 

If the patient is not seen until the leg 
is painful, swollen and showing evidence 
of ischemic compression of the anterior 
tibial nerve, then surgical decompression 
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of the anterior tibial compartment mu t 
be considered or irreversible foot-drop wi | 
result, Fasciotomy is performed by incisin z 
the fascia over the anterior tibial compar - 
ment longitudinally from top to botton. 
This latter procedure may also be carrie | 
out by introducing a fasciotome throug i 
a small skin incision as suggested b- 
Harrison and Jackson.’* Success with thi; 
method has been reported but if fasciotom ° 
is not performed early sloughing of th» 
compartment contents may ensue (Fig. 1). 


In the late or recovery stage there i; 
usually a residual foot-drop. Drop-foot 
appliances may be required and function 
well in this stage. Progressive contracture 
of the ischemic anterior tibial muscles, 
however, may fix the ankle or may result 
in a dorsiflexion deformity which is besi 
treated by excision of the fibrotic muscle 
mass and the performance of suitable ten- 
don transfer to reinforce dorsiflexion. The 
tibialis posterior and the peroneus longus 
are the tendons most suited for substitu- 
tion in this condition. 


The only exception to the above out- 
lined treatment is the anterior tibial syn- 
drome seen as the result of an acute arterial 
embolism, thrombosis or spasm. If this is 
seen early the leg is elevated and splinted, 
and anticoagulant therapy (heparin and 
later dicoumarol derivatives) is instituted 
and continued until the acute process has 
subsided, A sympathetic block, plus the 
use of an intra-arterial vasodilator drug, 
ie. Priscol 50 mg. six-hourly, may be helpful 
in overcoming any spastic component to the 
vascular insufficiency. Sympathetic block, 
of course, is not used in conjunction with 
anticoagulant therapy because of the dan- 
ger of retroperitoneal hemorrhage. Should 
there be no relief of symptoms in 8-12 
hours then heparin is discontinued or 
counteracted with protamine sulphate, and 
fasciotomy is performed. Patients seen after 
a lapse of 12 hours should probably not be 
subjected to fasciotomy because by then 
the anterior tibial muscles will have become 
necrotic and thus highly susceptible to 
infection if explored. It is better in such 
an instance to treat the condition conserva- 
tively and allow fibrosis to occur. The late 
contracture may then be corrected by ap- 
pliances or by tendon transplants. 
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Recently a “chronic form” of the anterior 
tibial syndrome has been described.* The 
patient described in the latter report, how- 
ever, had fascial herniz as well and it is 
hard to say whether correction of the 
herniz by fascial transplant or whether 
enlarging the anterior tibial compartment 
led to the reported relief of symptoms. 
More careful study and reporting of the 
“chronic form” will be necessary before 
it can be accepted as a distinct and separate 
entity. 


DIscuUSSION 


The etiology of this syndrome has been 
the subject of much discussion. The clinical 
description includes anesthesia or hypzs- 
thesia in the cutaneous distribution of the 
anterior tibial nerve, which is the first 
interdigital cleft. The extensor digitorum 
brevis may be paralyzed. These signs are 
most likely due to a secondary compression 
neuropathy of the anterior tibial nerve in 
its passage through the rigid anterior tibial 
compartment. 


The massive muscle necrosis of the an- 


terior tibial compartment can only be due 
to ischemia. The modus operandi of the 
anterior tibial syndrome is temporary re- 
duction or complete cessation of blood 
supply to the muscles of a closed compart- 
ment as a result of indirect compression, 
of direct injury or luminal occlusion by 


embolism or thrombosis of the anterior 
tibial vessels. It has been shown that lack 
of significant vascular collaterals in this 
region may be a factor in the production 
of the syndrome."® In the vascular types the 
major arteries are abruptly occluded. This 
direct ischemia is augmented by the 
cedema produced in the compartment as 
a result of increased capillary permeability 
subsequent to the ischemia of the cells 
themselves. Thus the selective necrosis of 
the anterior tibial compartment that has 
been noted’ can be accounted for regard- 
less of the anatomical location of the oc- 
clusion. 


In contrast to the direct ischemia of 
vascular occlusion, the anterior tibial syn- 
drome secondary to trauma is due to in- 
direct occlusion of first the venous and 
then the arterial supply to the compart- 
ment. With direct trauma the syndrome is 
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produced by extravasation of blood into 
the compartment with subsequent indirect 
pressure occlusion of undamaged vessels. 
With indirect trauma secondary to unac- 
customed activity, the normal tendency of 
the muscles to swell because of accumula- 
tion of lactic acid and other metabolites 
may be complicated by strain or minor 
ruptures of muscle fibres with subsequent 
hemorrhage or extravasation of fluid into 
the closed anterior tibial compartment. The 
tension in the space rises and, if untreated, 
leads to muscle necrosis. The arterial ele- 
ment may be the predominating factor as 
suggested by the work of le Gros Clark® 
who has been able to reproduce the lesion 
in rabbits by ligating the anterior tibial 
artery. 

Thus the etiology of the syndrome is 
ischemia of the muscles of the rigid an- 
terior tibial compartment. The ischaemia 
is produced by direct or indirect occlusion 
of circulation—chiefly the intramuscular 
arteries and veins. There follows an im- 
peded venous return, capillary exudation 
and increased swelling which produces a 
further rise in tension in the compartment. 
The end phase of this is serious circulatory 
obstruction at the arterial level. A second- 
ary ischemic neuropathy of the anterior 
tibial nerve completes the picture. If the 
tension is not relieved, irreparable myo- 
neural damage will result. 


SUMMARY 


The anterior tibial syndrome has been 
reviewed, A classification of the syndrome 
has been suggested and clinical features, 
morbid anatomy and treatment have been 
discussed. The vascular basis of the con- 
dition is re-emphasized. 


CasE REPORTS 


Case 1.—W.S.: A 76 year old man with an 
ll-year history of intermittent claudication 
of left calf was suddenly seized by severe pain 
in right leg from the knee to the lateral aspect 
of the ankle. Upon examination five hours 
later the blood pressure was 180/105 mm. 
Hg, the heart was fibrillating, and an abdom- 
inal aneurysm was palpable. The right leg 
was cold, anzsthetic and pulseless. When he 
was seen by one of the authors two days later, 
the circumference of the right leg was three 
inches greater than the left; the anterior 
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tibial compartment was tender, swollen, hot 
and red. There was anesthesia in the first 
interdigital space, foot-drop was present, and 
the dorsalis pedis pulse was absent. The syn- 
drome resolved with anticoagulants and the 
patient was discharged three weeks later with 
foot-drop controlled by a toe spring. Dorsalis 
pedis pulse was still absent and there was 
persistent anesthesia of the foot. This patient 
was considered to have had an acute embolic 
type of anterior tibial syndrome which would 
have benefited from early fasciotomy. The 
source of the anbolus was probably the fibril- 
lating left heart or perhaps a clot from the 
abdominal aneurysm. 


Case 2.—M.R.: A 64 year old woman with 
a seven-year history of intermittent claudication 
of the right calf was admitted with an ulcer 
on the outer aspect of lower third of left leg 
following a bout of acute pain and anesthesia 
of front of leg several weeks previously. Ex- 
amination showed blood pressure 230/110 
mm. Hg; no pulses were felt in the limbs 
below the femoral, and there was a large, deep, 
oblong ulcer on the anterolateral aspect of 
left leg, exposing muscles and tendons. This 
cleared gradually on conservative measures. 
This woman was considered to have developed 
a thrombotic type of anterior tibial syndrome 


secondary to sudden occlusion of an already 
atherosclerotic anterior tibial artery. 


Case 3.—R.R.: A 48 year old R.A.F. officer 
was sent for consultation complaining of pain 
in front of both legs on walking one-quarter 
to one-half a mile. The pain could be “walked 
off” if the rate of walking was reduced. The 
patient was an obese man, blood pressure 
120/90 mm. Hg, with no vascular or neuro- 
logical abnormalities in the lower limbs. 
Arteriograms of both legs were normal. En- 
quiry showed that this officer indulged in no 
exercise and used a staff car for most of his 
duties. This was considered to be a case of 
severe “shin splints” and responded well to 
a regimen of weight reduction and “condi- 
tioning”. 


Case 4.—M.G.: A 61 year old woman was 
admitted in congestive heart failure with a 
five-day history of onset of acute pain and 
coldness of left leg. On the day of admission 
the left leg became discoloured and paralyzed. 

She was a thin, dyspnceic woman with blood 
pressure 120/70 mm. Hg, fibrillating and in 
gross congestive heart failure. The left leg was 
pulseless and cold, with blotchy discoloration 
over the anterior compartment. There was 
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complete foot-drop and anzsthesia over the 
dorsum of the foot. On anticoagulant therapy 
the anterolateral aspect of the leg became 
hot and swollen, and 10 days after admission 
the skin broke down (Fig. 1). This area was 
excised and skin grafted with complete healing 
in one month, at which time the posterior 
tibial and dorsalis pedis pulses could both be 
felt at the ankle. Persistent foot-drop was con- 
trolled by a toe spring. This was felt to be a 
case of acute embolic anterior tibial syndrome 
which would have benefited from early fascio- 
tomy. 


One year later she was re-admitted with a 
further embolus to the left leg; gangrene and 
amputation supervened. 


Case 5.—F. M.: A 28 year old Negro was 
admitted after having been shot through the 
left calf by a small-bore (22 calibre) pistol. 
There was an entry wound posteriorly over 
the medial head of the gastrocnemius muscle 
and an exit wound anteriorly over the anterior 
tibial compartment. Somehow in its course 
the bullet missed the major vessels, since both 
anterior and posterior tibial pulses were initi- 
ally present at the ankle. The injury was 
treated conservatively but within eight hours 
the leg had become cold, grossly swollen and 
paralyzed. Anterior tibial fasciotomy done 14 
hours after the original injury revealed greyish, 
bulging muscles with extensive hzemorrhage 
into the compartment. Persistent foot-drop 
resulted. In this case earlier fasciotomy might 
have prevented permanent damage to the 
muscles. 


Case 6.—J.B.: A 74 year old man was ad- 
mitted to hospital following a severe attack of 
pain in his left leg which occurred as he was 
walking down some stairs. 

On examination no pulsations were felt in 
the left leg or foot. The anterolateral aspect 
of the leg was swollen and tender. The foot 
could not be actively dorsiflexed. 

Laboratory investigations were negative, 
and plethysmography on the left foot revealed 
normal resting blood flows. 

The patient was treated with bed rest, ele- 
vation and antispasmodic drugs and lumbar 
sympathetic block. The limb improved steadily 
over a two-month period. The pain disap- 
peared; however, his foot-drop remained. He 
was able to walk short distances on discharg? 
from hospital. The left leg circumference was 
one inch less than the right, and the anterior 
tibial muscles were hard and rigid and th» 
compartment concave in contour. 
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Check one year later showed the condition 
of the limb to be essentially unchanged. His 
foot-drop remained but he walked well without 
a brace. 
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RESUME 


Horn attribue la description princeps du “syn- 
drome tibial antérieur” 4 Vogt (1943). Cet etat 
se manifeste cliniquement par de la douleur pré- 
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aralysie des fléchisseurs du pied, 
ainsi que par de lengourdissement et de l’hy- 
poesthésie du premier espace inter-digital. Le 
syndrome peut varier de la simple douleur du 
“shin splints” 4 la véritable nécrose suivie d’élimi- 
nation des muscles de la loge prétibiale. 

Tous les auteurs expliquent le “syndrome tibial 
antérieur” par un arrét circulatoire dans la loge 
prétibiale 4 tel point qu’on le décrit comme une 
“contracture de Volkmann du membre inférieur.” 
Cette lésion peut résulter d’un traumatisme direct: 
on l’a observée a la suite d’une blessure par balle 
de fusil, et comme complication d’une fracture. 
Le plus souvent, le syndrome provient d’un trau- 
matisme indirect. La cause est alors un effort 
musculaire trop violent par suite d’exercices in- 
habituels accomplis par des sujets non entrainés. 

L’intensité des phénoménes dans ces cas, est vari- 
able. Ce n’est que récemment qu'il fut reconnu 
qu'un “syndrome tibial antérieur” typique pouvait 
suivre l’occlusion de l’artére tibiale antérieure par 
embolie ou thrombose. L’athérosclérose serait alors 
un facteur favorisant. Il a été suggéré que les 
cas les plus bénins seraient le résultat d’un spasme 
artériel. Le tableau clinique varie selon la cause 
et le degré d’ischémie. A la phase vasculaire 
aigué, la jambe est pale, paralysée, non pulsatile 
et douloureuse. Suivent les symptémes locaux 
dinduration, de gonflement et de douleur 4 la 
palpation. La peau devient rouge et l’état peut 
alors simuler un abcés. Si le traitement n’est pas 
institué d’emblée, il se fait une élimination tissu- 
laire qui produit un _ulcére nécrotique. La douleur 
et le gonflement disparaissent en méme temps 
que les phénoménes aigus aprés quelques jours 
ou quelques semaines, mais la dorsi-flexion de la 
cheville demeure faible et limitée. Le syndrome 
tibial antérieur aigu, surtout de type vasculaire, 
ne doit pas étre confondu avec une cellulite, 
une ténosynovite, une thrombo-phlébite, des lésions 
du nerf poplité externe ou une ostéomyélite aigué. 
Histo-pathologiquement, l'image est celle d’un in- 
farcissement hémorragique musculaire massif, 

Le principe du traitement reléve de Il’allége- 
ment de la compression anormale des tissus et 
le mode variera selon la période d’évolution de la 
lésion: au début, lélévation de la jambe et son 
immobilisation pourront suffire, tandis que s'il 
y a déja du gonflement et des signes de compres- 
sion du nerf tibial antérieur, il faudra pratiquer 
une fasciotomie. A la période de récupération, 
nous sommes habituellement en face d’un “foot- 
drop” qui habituellement répond bien aux mesures 
désignées a cet effet. La contracture progressive 
des muscles qui limite les mouvements de la 
cheville, est traitée de préférence par excision 
de la masse musculaire iliaiihe suivie d’une trans- 
position tendineuse adéquate. Si le syndrome est 
causé par une atteinte vasculaire intrinséque, il 
faut associer les anticoagulants. Un blocage du 
sympathique, de méme que [injection intra- 
artérielle de Priscol sembleraient agir contre 
lélément spastique. Il semblerait done que le 
modus operandi du syndrome tibial antérieur serait 
Vischémie des muscles de la loge tibiale antérieure 
rigide, qui viendrait surtout de l’occlusion directe 
ou indirecte des vaisseaux intramusculaires et 
produirait secondairement une neuropathie isché- 
mique uvant laisser une atteinte myoneurale 
irréparable. 


tibiale suivie de 
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CHRONIC ULCERATIVE COLITIS AND CARCINOMA OF 
THE COLON AND RECTUM® 


ROBERT H. THORLAKSON, M.D., F.R.C.S.(Eng.), F.R.C.S.[C], Winnipeg 


CHRONIC ULCERATIVE COLITIS predisposes to 
the development of malignancy in the 
rectum and colon. In 1927, Yeomans,! in 
a paper on rectal adenoma, reported a case 
of carcinoma and ulcerative colitis. The 
first large series of cases, however, was 
published by Bargen? in 1928 when he re- 
ported on 17 cases from the records of the 
Mayo Clinic. Since then this serious com- 
plication has been recognized and reported 
with increasing frequency. 


A review of 213 cases of ulcerative colitis 
from the records of the Winnipeg Clinic 
between 1945 and 1956 has revealed 17 
primary carcinomas in eight of these pa- 
tients. The incidence of malignancy in this 
medically and surgically treated series was 
3.7%. This report is an analysis of eight 
cases of carcinoma of the colon and rectum 
complicating chronic ulcerative colitis. 

The incidence of carcinoma complicating 
ulcerative colitis has varied greatly in re- 
ported series, This is not surprising since 
some calculations have been based upon 
patients treated surgically, others upon 
medical cases and still others upon post- 
mortem findings. The figures have ranged 
between 1% and 11%. The average inci- 
dence of carcinoma complicating ulcerative 
colitis in medical series, excluding surgical 
or pathological series, was found to be 
approximately 3%. In surgical reports the 
incidence was frequently higher. In a pre- 
viously reported series from St. Mark’s 
Hospital, London,* the author discovered 
12 cases of malignancy in 182 consecutive 
colectomies for colitis, an incidence of 
6.6%. Cattell and Boehme?* have suggested 
that the low incidence of carcinoma in 
some reports was probably due to infre- 
quent surgical intervention, and that in 
some cases death attributed to ulcerative 
colitis without post-mortem examination 


*Presented in part at the Annual Meeting of the 
American Proctologic Society held in New Orleans, 
April 1957. 
tDivision of Surgery, Winnipeg Clinic, and the 
Department of Surgery, University of Manitoba, 
Winnipeg. 


might actually have been due to malignant 
disease. 


CasE REPORT 


The following case report (Case 8, ‘Table |) 
illustrates a number of observations that are 
frequently seen in the association of ulcerative 
colitis and malignancy. 

N.C., a 52 year old woman, gave a history 
of intermittent attacks of diarrhoea for 23 years. 
In 1936 she developed a rectal stricture which 
was dilated from time to time until 1939. 
From 1953 to 1956 she remained fairly well, 
gained 10 Ib. and had three to four bowel 
movements a day, at times with formed stool. 
Three years had intervened since the last ex- 
amination of the patient. Recently the passage 
of blood per rectum was noted, associated 
with crampy abdominal pains. 

Digital examination revealed a firm stricture 
situated in the mid-rectum which would barely 
admit the tip of the index finger. Combined 
vaginal and rectal examination indicated the 
presence of a mass situated at and above this 
level. The stricture was gently dilated with 
the finger to allow the passage of a small 
calibre proctoscope. Both digital and visual 
examination of the lesion after this dilatation 
revealed the presence of an ulcerating, nodular, 
friable mass. However, the distal surface of 
the strictured area at first seen through the 
proctoscope before dilatation showed the ef- 
fects of long-standing ulceration, induration 
and fibrosis. Because of the long history (23 
years) of ulcerative colitis, recent changes in 
the clinical picture and the awareness of 
possible malignant change in the quiescent 
stage of the disease, it was suggested that 
the danger of malignancy in this case was very 
real. Biopsy of the stricture revealed squamous 
cell carcinoma. A barium enema_ indicated 
widespread ulcerative colitis. 

A combined and synchronous excision of the 
rectum and left hemicolectomy were performed 
by the author. Five weeks later the remainder 
of the colon was removed and an ileostomy 
fashioned. The patient was alive and well with 
no sign of recurrence over a year and a hal! 
later. 

The operative specimen revealed chroni: 
ulcerative colitis and a constricting tumour o 
the rectum 7 cm. in length, the lower edgi 
being 2 cm. above the pectinate line. A sec 
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ondary primary ulcerating carcinoma was dis- 
covered 3.5 cm. above the lower lesion. The 
mucosa of the colon and rectum was atrophic 
in appearance and on section (Fig. 2). Micro- 
scopic examination showed the distal tumour 
to be a squamous cell carcinoma of low grade 
malignancy penetrating muscularis only. The 
proximal tumour was a colloid carcinoma of 
average grade extending into muscularis 
mucosze. No metastases were discovered in the 
regional nodes. The appendix was the site of 
a carcinoid tumour. 


DISCUSSION 


[t has been observed that carcinoma is 
likely to develop in patients who have had 
ulcerative colitis for 10 to 15 years or more. 
The average duration of ulcerative colitis 
in these eight patients was 17 years. Of 
the 182 cases of colectomy for ulcerative 
colitis reported by the author* from St. 
Mark’s Hospital there were 46 patients who 
had been affected by the disease for 10 
years or more. Of these nine developed 
cancer. Only three cases of malignancy 
were discovered in 136 patients with ulcera- 
tive colitis of less than 10 years’ duration. 
Shands, Dockerty and Bargen® cbserved 
that, of 73 patients affected by carcinoma, 
65% had symptoms of colitis for 10 years 
or more. 

The average age at the time of diagnosis 
of carcinoma in these eight patients was 
45 years. The oldest patient was 66, and 
the youngest was 22 years old. This average 
age is 10 to 15 years less than that found 
in the general population affected by car- 
cinoma. Others*-* have placed this average 
at an even earlier age. Some authors® have 
noted that the incidence of malignancy is 
twice as high if the disease begins before 
16 years of age. Two of the eight patients 
in our series were affected by ulcerative 
colitis before this age. 

According to Warren and Sommers? 
ulcerative colitis affects equal numbers of 
males and females or perhaps a slight pre- 
ponderance of females. The sex ratio in the 
cases from the Winnipeg Clinic was 112 
females to 84 males. Of these, six females 
and two males developed carcinoma. 
Among 182 patients subjected to colectomy 
for ulcerative colitis from St. Mark’s* the 
proportions were equal. However, in those 
associated with carcinoma the distribution 
was eight females to four males. In a pre- 
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viously reported series from St. Mark’s by 
Counsell and Dukes'® there were 10 fe- 
males and three males. Sauer and Bargen"™ 
in 41 cases of carcinoma associated with 
ulcerative colitis found the ratio to be 21 
females to 20 males. According to the Regi- 
strar General of Great Britain, males are 
affected more commonly by carcinoma of 
the large bowel. Ascherman” reviewed 461 
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Fig. 1.—Diagram showing the distribution of 17 
primary malignant tumours discovered in eight 
cases of chronic ulcerative colitis. 


autopsy cases of carcinoma without ulcera- 
tive colitis and reported a ratio of 65% 
males to 35% females. The sex ratio, there- 
fore, in cases of ulcerative colitis compli- 
cated by malignancy is in sharp contrast 
with the usual sex incidence of two males 
to one female for carcinoma of the colon 
and rectum in the general population. It 
is probably not wise to speculate as yet, 
whether or not the apparent increase in 
the proportion of females with carcinoma 
associated with ulcerative colitis is of sig- 
nificance. 

There were 17 primary carcinomas dis- 
covered in the series of eight patients, and 
the sites of these lesions have been plotted 
(Fig. 1). Their distribution approximated 
to the generally accepted pattern of car- 
cinoma of the colon and rectum in subjects 
not affected by ulcerative colitis, These 














Fig. 2. (Case 8)—Photomicrograph of atrophic 
mucous membrane as often seen in cases of long- 
standing ulcerative colitis with carcinoma. Similar 
magnification of normal mucosa in insert. 


tumours presented as distinct primary 
growths. In a case with multiple tumours, 
the lesions may or may not have the same 
histological grading. Occasionally, cases are 
discovered in which multiple malignant 
lesions are of different histological types. 
One such patient, from the present series, 
operated upon by the author,‘ had two 
carcinomas of the rectum. A squamous cell 
carcinoma had developed at the site of a 
long-standing stricture, while 3.5 cm. 
proximal to this area a colloid carcinoma 
was found. In five of the eight patients 
more than one malignant tumour was dis- 
covered and these tumours represented 14 
of the total number of 17 primary ones. 
Three of the 12 patients from St. Mark’s 
had multiple malignant tumours, This inci- 
dence cf multicentric growth would indeed 
appear extremely high when compared 
with the incidence of multiple carcinomas 
in patients not affected by ulcerative colitis. 
This incidence of multifocal carcinoma of 
the large bowel has been estimated to range 
between four and seven per cent'*'* by a 
number of writers reporting carcinoma in 
the general population. Others have given 
a higher figure. Because of this much higher 
incidence of multicentric growth in ulcera- 
tive colitis, Shands, Dockerty and Bargen® 
have recommended the removal of all parts 
of the large bowel affected by disease when 
malignancy was also present. Multiple 
minute foci of carcinoma may sometimes 
be found if the bowel is examined closely, 
and suspicious areas sectioned after colec- 
tomy for ulcerative colitis. Random biopsies 
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may occasionally reveal these areas of early 

carcinoma. However, microscopic differen- 
tiation may be difficult against a_back- 
ground of acute or chronic inflammation. 
Dukes’? has observed that fragments of 
mucosa may become detached and buried 
in the submucosa or even muscle coat, He 
believes that this misplaced epithelium 
may be a predisposing factor in the de- 
velopment of malignancy. These benign 
downgrowths of mucosa described by 
Dukes must be distinguished from small 
focal carcinomas. The prognosis of these 
focal lesions when not associated with a 
clinically evident carcinoma is, of course, 
much better than in cases of gross carcin- 
oma associated with chronic ulcerative 
colitis in general. 

Some writers'® '* have painted a pessi- 
mistic picture of ulcerative colitis associated 
with carcinoma. They have stated that 
these tumours are usually of a high grade 
of malignancy associated with early lym- 
phatic spread leading rapidly to death. 
These observations were not confirmed in 
this series, or in the previous series reported 
by the author. Of the 17 tumours found, 
14 were histologically graded as of average 
or low grade malignancy. Eighteen of the 
23 primary tumours from the cases from St. 
Mark’s were of average or low grade malig- 
nancy. In three patients from the Clinic 
series no lymphatic spread was discovered 
and, in the cases from St. Mark’s, seven 
of the 12 cases reported showed no lym- 
phatic metastases. This compares favour- 
ably with Dukes’ observations that of cases 
of carcinoma of the rectum and colon not 
affected by ulcerative colitis approximately 
50% show no lymphatic metastases. 

It has been observed*: *’ that malignancy 
often appears in the quiescent stage of the 
disease when clinically the patient seems 
to have improved. The mucosa is frequently 
atrophic in appearance and on histologica! 
examination. These findings were con- 
firmed in this series ( Fig. 2). 

Several 


interesting observations have 


been made recently by Gabriel’® of St 
Mark’s Hospital, London, on the associa- 
tion of ulcerative colitis and carcinoma. He 
believes that these cases of colitis and 
carcinoma are “becoming very much more 
rare’ and he notes that he has not en- 
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TABLE I.—SumMMary OF FINDINGS IN E1cGHt CAsEs OF CARCINOMA COMPLICATING ULCERATIVE COLITIS 
(THe WINNIPEG CLINIC) 


| 
Dura- | | 
tion | } 
of | 
Ule, | | 
colitis | | | 
at before 
|diag. of finding| | 
| 

| 


No. | | 
of | Stage 

| malig- | Histology (Dukes’ 
nant and classi- 

lesions grading fication)* 


Site | 
of 


| carcinoma 


| earct- | carci- How 
| noma | noma | carcinoma 
‘o.| Sex |(years)|(years)| diagnosed 


| p cf 


| 

| Operations 

| performed Outcome 
Death 


7 months 


| ean ag eee “o 

Clinically |Rectum and| 3 |Adenocarcinoma Cc 

(biopsy) sigmoid | (in part colloid)} |Stage 2: Abdomino-peri- 
| (2 high and | neal resection. 

| 1 low) | | 


| 
Colloid 
carcinoma 
(average) 


Stage 1: Colostomy 


| 56 25 
| 
| 


Clinically 
(biopsy) 


Rectum 





Death 

3 years 
(enteritis) 
(no cancer 
at autopsy) 


Stage 1: Ileostomy and 
abdomino-perineal 
resection. 

|\Stage 2: Colectomy. 


Unexpected | Caecum and| 
(pathologist)| descending 
colon 


Alive and 
well 
7 years 


Stage 1: Ileostomy and 
colectomy 
Stage 2: Abdomino-peri- 
neal resection. 
— ——| — |- _ 
Primary | Transverse | Colloid Stage 1: Cexcostomy. 
suspected | colon and carcinoma (liver and/|Stage 2: Palliative colon 
| sigmoid (average) peritoneal} resection and restora- 
deposits) tion of continuity. 


Adenocarcinoma A | 
(low and average) B 


Adenocarcinoma 
and colloid carci- 
noma (average) 


Death 
7 months 


Multiple Death 


Proctocolectomy 
1% years 


| 
| Cli nically | 
| a 


Ascending 
colon 


Death 
|2% months 


~ 


Colloid ecarci- 
noma (average) 


Unexpected 


Laparotomy only. 
(laparotomy) 


(liver and 


peritoneal 
deposits) | 





Clinically | 
(biopsy) | 


Rectum 


Clinically Rectum 


(biopsy) | 


| 
| 

















Squamous cell Cc 


Squamous cell B 


Abdomino-perineal re-| Alive and 
jsection (refused further well 
surgery). 2 years 


(average) 


Z Sj ail cs 
Alive and 
| well over 
1% years. 


Stage 1: Left colectomy 
and abdomino-peri- 
neal. 

Stage 2: Ileostomy and 
right colectomy. 


° | 
carcinoma 


(low) 
Colloid | 
carcinoma | 
(average) 














*Dukes’ classification—Low grade 


=Broders’ grade one. 


Average grade = Broders’ grades two and three. 


High grade 


countered this complication since Novem- 
ber 1950. Since then, he has performed 22 
colectomies after an ileostomy and 55 
colectomies with ileostomy in one stage. No 
carcinoma was discovered in these 77 surgi- 
cal specimens. In addition, he has _per- 
formed 91 perineo-abdominal excisions of 
the rectum as a final stage of total colec- 
tomy since January 1949 without encounter- 
ing a malignant tumour. In these two large 
series there was no mortality. 

The appearance of polypoid projections 
in chronic ulcerative colitis has led to much 
discussion. Counsell and Dukes'® have 
classified these projections into three 
distinct varieties: (1) mucosal tags; (2) in- 
flammatory polyps; (3) adenomatous polyps. 
They believe that the first two entities 
are in no way precancerous. Warren and 
Sommers?’ also have stated that in their 


= Broders’ grade four. 


opinion no convincing case has yet been 
found in which inflammatory pseudopoly- 
posis has undergone malignant change. 
Pseudopolyposis indicates long-standing 
ulcerative colitis and it is well known that 
carcinoma is likely to develop in patients 
who have been affected by the disease for 
many years. Adenomatous polyps, on the 
other hand, are occasionally found coinci- 
dentally in cases of ulcerative colitis. They 
are less common than pseudopolyposis, but 
being true adenomas are as precancerous 
as those found in colons not affected by 
ulcerative colitis. However, the associated 
inflammatory process may _ conceivably 
hasten a potential malignant change. One 
of the cases from St. Mark’s* had eight 
separate carcinomas arising in adenomatous 
polyps. The presence of these lesions in 
cases of ulcerative colitis is an added in- 
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Fig. 3. (Case 4)—Radiograph showing an an- 
nular carcinoma of the transverse colon near the 
splenic flexure in a 29 year old female. Symptoms 
of colitis for 15 years. A malignant ulcer was also 
discovered in the sigmoid colon by the pathologist. 


Fig. 4. (Case 3)—Radiograph of a carcinoma of 
the ascending colon in a patient aged 22 years 
with colitis for 20 years. 
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dication for earlier radial surgery before 
malignancy supervenes. 

The gross characteristics of the majority 
of carcinomas in this, as well as the author s 
previous report, were found to parallel the 
type of malignancy in rectums and colons 
not affected by ulcerative colitis. A high 
proportion were of the annular or constric- 
ting type (Fig. 3). As inflammatory stricture 
or marked spasm"™ is a common finding 
in ulcerative colitis, these areas of constric- 
tion should be closely observed clinically 
and radiologically, especially in cases of 
long standing. A carcinoma may develop 
at the site of an inflammatory stricture or 
present as an annular or constricting type 
of lesion which may be difficult to dis- 
tinguish at times from a simple stricture 
(Fig. 4). Dennis and Karlson" have 
pointed out the difficulty of roentgeno- 
logical diagnosis because of the rigidity 
of the affected bowel. Some workers" 
have advocated the use of exfoliative cytol- 
ogy as an aid in the diagnosis of malig- 
nancy. As can be seen from Fig. 1, many 
of the lesions may be reached by a small 
bore sigmoidoscope, and biopsies should 
be taken from suspicious areas. Of the 
reported cases, eight of 17 primary growths 
were situated in the rectum or rectosigmoid. 

Occasionally, a malignant lesion may 
appear in an atypical form. In two of the 
cases in this series a squamous cell car- 
cinoma of the rectum was discovered (Fig. 
5). When the stage of carcinoma is far 
advanced as seen at laparotomy or post 
mortem the malignancy may be of high 
grade and the tumour may show sub- 
mucosal spread. However, the diffuse 
submucosal spread over a wide area which 
has been reported®: 1° was not observed in 
this series. 

Some authors have reported an approxim- 
ate incidence of 12% of colloid carcinoma 
in malignant tumours of the large bowel in 
patients not affected by ulcerative colitis. 
Review of the histology of the tumours in 
the cases from the Winnipeg Clinic re- 
vealed an unusually high proportion of this 
histological type. Six of the eight patients 
had colloid carcinoma (Fig. 6). Of the 
12 patients reported from St. Mark’s, five 
were found to have colloid malignancy. 
Wilkie and Wood have distinguished two 
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forms of colloid carcinoma, In the first 
form the mucoid material is intracellular. 
In the second, the colloid material is 
mainly extracellular. They feel that the 
intracellular type is more malignant than 
adenocarcinoma proper and the extracellu- 
lar less so.*° Others believe that colloid 
carcinoma is usually a mixture of both 
forms and that the general prognosis is 
worse than in other types of adenocar- 
cinoma of the large bowel. Boyd** has 
reported that “mucoid degeneration” of 
malignant tumours of the colon is not un- 
common. However, he has observed that 
only 5% of carcinomas of the rectum are 
of the mucoid type. He feels that these 
rectal growths have a greater tendency to 
recur than mucoid tumours of the colon 

It was noted with interest that among 
the cases treated surgically from the Win- 
nipeg Clinic two had a carcinoid of the 
appendix. One patient had colitis for 23 
vears and also had two carcinomas of the 
rectum. The second patient had experi- 
enced symptoms of colitis for only three 
years before colectomy. Ackerman*' has 
observed that carcinoid tumours are found 
in one out of 500 routine appendectomies. 


Fig. 5. (Case 8)—High power view of a squa- 
mous cell carcinoma occurring in a long-standing 
stricture of the rectum in a case of chronic ulcera- 
tive colitis. 
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Fig. 6.—Photomicrograph of colloid carcinoma 
seen in an unusually high proportion of cases (six 
out of eight) of malignancy associated with ulcera- 
tive colitis at the Winnipeg Clinic. 


Boyd?* has noted that carcinoid tumours 


of the appendix are rarely, if ever, seen 
in a normal appendix other than those re- 
moved surgically and that the organ is 
thickened and fibrosed, apparently the 
result of previous inflammation. Whether 
an actual increase exists in the incidence 
of carcinoid in ulcerative colitis is debat- 
able. 

Carcinoma of the large bowel and ulcera- 
tive colitis, especially in the quiescent stage, 
are disease entities with a somewhat 
similar symptom pattern. Possibly, this is 
the prime reason why the diagnosis of 
carcinoma complicating ulcerative colitis 
is frequently delayed or missed, thus giving 
the association such a bad _ prognosis. 
Bleeding from the rectum, abdominal 
cramps or any change in bowel function 
in the quiescent phase, especially in long- 
standing disease, should suggest to the 
clinician that the possibility of malignancy 
is very real. Six cases in this series were 
diagnosed as carcinoma clinically, radio- 
logically or by positive biopsy before opera- 
tion. Three patients are alive and well at 
the time of this report. One patient died 
three years after operation, from enteritis 
with no secondary tumour found at autopsy. 
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Two patients of the remaining four had 
metastatic disease at the time of the 
original operation. 

The policy of earlier colectomy for 
ulcerative colitis adopted in recent years 
and a more general awareness of the 
dangers of malignant changes in cases of 
long standing should, in the future, do 
much to reduce the incidence of malig- 
nancy and improve the former hopeless 
prognosis of these patients. 


CONCLUSIONS 


1. Carcinoma associated with ulcerative 
colitis developed from 10 to 15 years 
earlier than in the general population. 

2. In patients who had had ulcerative 
colitis for 10 years or more, the incidence 
of carcinoma was much higher than in 
patients of the same age and sex who had 
not had colitis. 

3. “Stricture” areas may be due to inflam- 
matory fibrosis or to muscle spasm, How- 
ever, malignancy may develop in an inflam- 
matory stricture or appear as an annular 
carcinoma. Close supervision of these areas 
is indicated, especially in long-standing 
cases, 

4. The distribution and characteristics 
of the tumours in this series tended to 
follow the general pattern of ordinary 
carcinoma of rectum and colon. However, 
the incidence of multicentric growth was 
found to be extremely high. It was also 
observed that a higher proportion of prim- 
ary tumours than usual were of the colloid 
type. Two cases of squamous cell carcin- 
oma of the rectum were noted. 

5. Malignant changes often first ap- 
peared in the quiescent stage of the disease 
when clinically the patient seemed to have 
improved. 

6. Earlier colectomy for chronic ulcera- 
tive colitis and a greater awareness of 
malignant change should reduce the inci- 
dence of carcinoma and improve the 
prognosis in cases of ulcerative colitis 
complicated by malignancy. 
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RESUME 


La_recto-colite ulcéreuse et hémorragique 
(R.C.U.H.) favorise le développement du cancer 
du colon et du rectum. La revision de 213 cas 
de recto-colite vus 4 la Winnipeg Clinic, entre 
1945 et 1956, a démontré 17 cancers primitifs 
chez sept de ces malades, soit une fréquence de 
3.7%. La maladie existait chez ces huit malades 
depuis 17 ans en moyenne, et leur 4ge moyen était 
de 45 ans. La série comprend 112 femmes et 84 
hommes chez qui la R.C.U.H. s’est compliquée 
de cancer six et deux fois respectivement. 

De ces huit cas, cinq ont présenté plus d’une 
tumeur a la fois de type histologique identique 
ou différent. Cette fréquence de néoplasie multi- 
centrique, si on la compare a celle qui existe 


RECTAL BIOPSY IN ULCERATIVE 
COLITIS 


After a study of 271 rectal biopsy specimens 
from 236 cases of ulcerative colitis, Lumb of 
Memphis, Tennessee (Dis. Colon & Rectum, 
1: 37, 1958) states that the value of these 
biopsies is twofold: 

1. It provides a method of studying the 
morphology of the disease in fresh, fixed 
material. 

2. It has proved of diagnostic value to clini- 
cians, particularly in quiescent phases of the 
disease where superficial epithelial repair may 
make sigmoidoscopic appearances difficult to 
interpret. 

Correlation between histologic appearance 
and clinical and sigmoidoscopic findings was 
close in most cases. However, in a few cases 
ulcerative colitis was absent or quiescent in 
the lower part of the bowel but active in the 
proximal colon, and in 23 cases mucosal 
healing had progressed sufficiently to produce 
a normal appearance on sigmoidoscopy while 
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chez les malades non atteints de recto-colite et 
dont le taux varie de 4 4 7%, milite fort en 
faveur de l’énoncé initial. 

Des 17 tumeurs réséquées, 14 furent considérées 
de malignité histologique moyenne ou faible. La 
présence de polypes adénomateux associés a la 
recto-colite devrait, 4 cause de leur caractére pré- 
cancéreux, constituer une indication de chirurgie 
précoce. La surveillance clinique et radiologique 
minutieuse doit s’exercer 4 dépister les lésions 
sténosantes dans la R.C.U.H. car elles peuvent 
étre d’origine inflammatoire ou néoplasique. Pour 
ce qui est des lésions basses, 8 des 17 tumeurs de 
la série actuelle ont été trouvées au rectum ou 
au recto-sigmoide, de sorte que la proctoscopie 
et la biopsie des zones suspectes est fortement 
recommandée. 

Le cancer du gros intestin et la recto-colite con- 
stituent des entités morbides 4 symptomatologie en 
quelque sorte superposable. On pourrait voir dans 
cette coincidence la raison primordiale du retard 
apporté au diagnostic des transformations malignes 
qui surgissent quelquefois dans cette affection et 
du mauvais pronostic qui en résulte. 

La colectomie précoce et la notion des risques 
de néoformations dans les cas de longue durée 
devraient dorénavant réduire la fréquence de 
malignité et améliorer par conséquent le pronostic 
dans les cas ot la recto-colite est compliquée d’un 


cancer, 






still showing characteristic histologic changes. 
Damage and repair tend to go hand in hand 
in acutely diseased areas, hence a single biopsy 
may show all stages from early ulceration to 
repair. 

Biopsy is of particular clinical interest in 
quiescent ulcerative colitis, and it is empha- 
sized that various degrees of quiescence seen 
in specimens give no indication of the subse- 
quent course of the disease. Areas showing 
repair may at any time break down again 
and ulcerate. Biopsy is therefore valuable in 
demonstrating the existence of areas still cap- 
able of ulceration, and diagnosing the disease 
even in the absence of ulcers. When an ex- 
acerbation begins, cells at the bases of the 
crypts break down and form an abscess. No 
one knows what causes an exacerbation. 

A careful study of early lesions showed that 
these may be found in areas apparently normal 
radiographically or even on sigmoidoscopy 
or at operation. This must be borne in mind 
in determining the extent of operations. 



















INTRODUCTION 


THE LOW INCIDENCE of postoperative infec- 
tions is a happy reflection of the excellent 
quality of surgical technique in the lengthy 
operations now possible. Recent publication 
of fatal cases of tetanus and gas gangrene 
after elective operation has, however, dra- 
matically called our attention to the fact 
that, in the installation of air-conditioning 
systems in operating-rooms, more con- 
sideration has been given to temperature 
and humidity than to bacterial content. 

Some months ago, I was called upon to 
help investigate the origin of the perfrin- 
gens bacillus (Clostridium perfringens; B. 
welchii) isolated by the hospital bacteri- 
ologist in a case of heart surgery compli- 
cated five days later by intestinal ileus and 
terminating fatally with infection of the 
pleural cavity. If a blood culture had been 
made when the complication set in, the 
probable endogenous origin of the germ 
could have been established; but, in the 
absence of this positive evidence, I felt it 
my duty to eliminate at least the possibility 
that the infectious agent might have come 
from the air of either the operating-room 
or of the recovery-room where pleural 
puncture had been performed. 


EXPERIMENTAL TECHNIQUE 


For this purpose, swabs were stroked 
over several areas of both rooms, and 
placed immediately in tubes of freshly re- 
generated cooked-meat medium, which 
were then incubated at 37° C. and ex- 
amined periodically thereafter. 

Growth and gas formation were recorded 
visually. Gram-stained smears were ex- 
amined under the microscope, subcultures 
into milk medium were sealed under 
vacuum, and guinea pigs were inoculated. 


*Associate Professor of Bacteriology, Faculty of 
Medicine; Associate Director, Institute of Micro- 
biology and Hygiene of the University of Montreal. 
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RESULTS 


Results for this first hospital are given 
in Table I. It is apparent that Cl. perfrin- 
gens was present practically everywhere 
even on top of the operating lamp. It was 


TABLE I.—Resutts or Tests For Clostridium 
perfringens IN OPERATING-ROoMS IN 
Hospitau No. 1 


Operating-room 

Air inlet: Cl. perfringens. 

Top outlet: Cl. perfringens. 

Bottom out: Cl. perfringens. 

Lamp: Cl. perfringens, Streptococcus sp. 
Wall: Gram-positive cocci. 


Recovery-room 
Window: 


No growth. 
Floor: 


Cl. perfringens, Gram-negative rods, 
large Gram-positive cocci. 


Pleural puncture needles 


Needle No. 1: No growth. 
Needle No. 2: No growth. 


not present, however, on the walls or in 
the window crevices. It was found regu- 
larly, on the other hand, in all the openings 
of the ventilating system. Subsequent tests 
confirmed my early suspicion that the ven- 
tilating system was entirely responsible for 
this situation, as we shall see later. 


TABLE II.—Resutts or Tests For Cl. perfringens 
IN OPERATING-Rooms IN Hosprtau No. 2 

Operating-room No. 1 

Air inlet: B. subtilis. 

Air outlet: B. subtilis, Cl. perfringens, Staph. 

albus, Staph. aureus, Ps. aeruginosa. | 

No growth. 

No growth. 


Lamp: 
Floor: 


Operating-room No. 5 


Air inlet: Cl. perfringens. 

Air outlet: Cl. perfringens. 

Lamp: Cl. perfringens, B. subtilis. 
Floor: No growth. 

Humidifier: Cl. perfringens, B. subtilis. 
Window: B. subtilis. 


Delivery-room 


Air inlet: B. subtilis, Ps. aeruginosa, 


Staph. 
albus, Staph. aureus. 


Air outlet: Cl. perfringens. 

Lamp: B. subtilis, Staph. albus. 
Floor: No growth. 

Window: Cl. perfringens. 
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TABLE ITII.—Resw tts or Tests ror Cl. perfringens 
IN OPERATING-Rooms In Hosprtau No. 3 


Operating-room No. 12 (‘“‘clean’’). 


No growth. 

Slight growth, no gas; few plump 
Gram-positive rods; stormy fermenta- 
tion of milk; guinea pig survived. 

No growth. 

No growth. 


\ir inlet: 
\ir outlet: 


Lamp: 
*loor: 


)perating-room No. 15 (‘clean’’). 


Cloudiness, gas; numerous Gram + 
rods; stormy fermentation of milk; 
guinea pig survived. 

Cloudiness, gas; numerous Gram + 
rods; guinea pig died in 20 hours from 
gas gangrene. 


Air inlet: 


\ir outlet: 


Lamp: Slight growth, no gas; few Gram + 
rods; acid coagulation of milk; guinea 
pig survived. 

Floor: No growth. 


Wall ledge: Cloudiness, no gas; large Gram + 
rods and cocci. 


Fixture: No growth. 


Operating-room No. 2 (‘clean’). 
Air inlet: Cloudiness, no gas; large Gram + 
rods; acid coagulation of milk; guinea 
pig survived. 

Cloudiness, no gas; large Gram + 
rods; stormy fermentation of milk; 
guinea pig died in 20 hours. 


Air outlet: 


Lamp: Slight growth; numerous Gram + 
cocci, few Gram + rods; peptoniza- 
tion of milk; guinea pig survived. 

Floor: No growth. 


Operating-room No. 4 (‘clean’’). 


Air inlet: Slight cloudiness, no gas; no visible 
bacteria. 

Cloudiness, gas; few Gram + rods; 
stormy fermentation of milk; guinea 
pig died in 20 hours. 

No growth. 

Cloudiness, no gas; large Gram + 
rods; Stormy fermentation of milk; 
guinea pig died in 20 hours. 


Air outlet: 


Lamp: 
Floor: 


Operating-room No. 9 (‘clean’’). 


Air inlet: 
Air outlet: 


Cloudiness, no gas; no visible bacteria. 
Cloudiness, gas; large Gram + rods; 
guinea pig died in 20 hours from gas 
gangrene. 

No growth. 

No growth. 


Lamp: 
Floor: 


Operating-room No. 11 (“‘working’’). 


No growth. 

Slight cloudiness, gas; few Gram + 
rods. 

Not done for obvious reasons. 

No growth. 


Air inlet: 
Air outlet: 


Lamp: 
Floor: 
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Although the surgeon-in-chief of this par- 
ticular hospital reacted quite commendably 
to this report by cancelling all further 
operations until tests of repeated washings 
were satisfactory to both himself and his 
bacteriologist, it did not alter my conviction 
that similar conditions prevailed elsewhere. 
I therefore went ahead and checked other 
hospitals if they wished it. 

A surprising state of affairs was found 
in all the hospitals tested, in recent as 
well as in older installations, in French- 
speaking as well as in English-speaking 
hospitals, as shown in Tables II, III, and IV. 

In Hospital No. 2, Cl. perfringens was 
present in all three operating-rooms tested, 
and again on top of the operating lamp 
(Room No. 5). It will be noted that swabs 
from the floor were regularly sterile. 


Six rooms were tested in Hospital No. 3. 
From four of them cultures of Cl. perfrin- 
gens were obtained which killed the guinea 
pig in less than 20 hours from generalized 
gas gangrene. The air outlets seemed to 
be mainly responsible for these cultures 
while, here again, the floors were always 
sterile, with one exception. 

Finally, two out of the three rooms tested 
in Hospital No. 4 contained highly virulent 
strains of Cl. perfringens which were re- 
covered from the grille of the air outlet. 
The floor was practically sterile. 

The main conclusion from this first series 
of tests would therefore be that Cl. per- 
fringens shares with Bacillus subtilis the 
gift of ubiquity. Moreover, all these results 
point towards the ventilating system. 

The next step was to test the bacterio- 
logical efficiency of the local installations 
with a view to suggesting methods or 
devices for remedying this urgent situation. 
Using the swab method already described, 
the ventilating plants of the operating- 
rooms were tested for Cl. perfringens at 
several locations. Table V shows the re- 
sults obtained. 

In Hospital No. 1, where this work 
originated and which was equipped first 
with one and then with two oil-trickle 
steel-wool filters as well as with a water- 
spray unit, Cl. perfringens was found 
throughout. In other words, the entire 
ventilating system seemed saturated with 
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the gas gangrene bacillus. The filters were 
then washed and oiled, operated for 24 
hours at a time, washed and oiled again, 
after which they were tested daily for 
Cl. perfringens on both the outside and 
inside surfaces of the filter. It was found 
that even three days after cleaning, Cl. 
perfringens was finding its way through 
the filtering medium. 


TABLE IV.—Resw tts or TEsts For Cl. perfringens 
IN OPERATING-Rooms IN Hospitau No. 4 


Operating-room No. 1. 





Air inlet: No growth. 

Air outlet: | Cloudiness, no gas; large Gram + 
cocci (some chains), rods; acid coagu- 
lation of milk; guinea pig survived. 

Lamp: No growth. 

Floor: No growth. 


Operating-room No. 4. 


Air inlet: Cloudiness, gas; large Gram + rods; 
peptonization of milk; guinea pig 
survived. 

Air outlet: | Cloudiness, gas; large Gram + rods; 
stormy fermentation of milk; guinea 
pig died. 

Lamp: Slight cloudiness. 

Floor: Slight cloudiness. 


Operating-room No. 11. 


Air inlet: No growth. 

Air outlet: | Cloudiness, gas; numerous Gram + 
cocci, few Gram + rods; stormy 
fermentation of milk; guinea pig died. 

Lamp: Slight cloudiness. 

Floor: Slight cloudiness. 


Hospital No. 2 has no central filtering 
plant, but each individual operating-room 
has a small filter on both the inlet and 
the outlet. The mixed bacterial flora found 
on the grille of the air intake on top of 
the roof could be traced all the way in 
and out. 


In Hospital No. 3, an enclosed steel- 
wool filter revolves continuously in an oil 
bath. From the results of the tests made, 
it will be realized that Cl. perfringens finds 
its way through just the same. 

At long last, Hospital No. 4 has its steel- 
wool filters maintained every two weeks 
by the manufacturers themselves, ensuring 
thereby the best possible service. Here 
again, the tests show that Cl. perfringens 
flows right through. 

Thus it becomes evident, after this second 
series of tests, that none of the present 
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TABLE V.—BacterioLoGIcAL EFFicreENCY OF 
VENTILATING SYSTEMS 


Hospital No. 1. 
Outside surface 
of Ist filter: 
Inside surface 
of Ist filter: 
Inside of duct: 
Outside surface 
of 2nd filter: 
Water spray: 


Hospital No. 2. 
Air intake: 
on roof: 


Screen in duct: 


Hospital No. 3. 
Air intake: 

Oil filter: 
Water spray: 


Hospital No. 4. 
Air intake: 
Outside surface: 
of oil filter: 
Inside surface 
of oil filter: 
Water spray: 


Cl. perfringens. 


Cl. perfringens. 
Cl. perfringens. 


Cl. perfringens. 
No growth. 


Cl. perfringens, B. subtilis, Ps 
aeruginosa, large Gram + cocci 
Cl. perfringens, B. subtilis, Ps 
aeruginosa, large Gram + cocci. 


B. subtilis, Cl. perfringens. 
Cl. perfringens. 
B. subtilis, Cl. perfringens. 
Cl. perfringens. 
Cl. perfringens. 


Bacillus sp. 
Cl. perfringens. 


installations (which are all of the mechani- 
cal type) seems to be efficient, bacterio- 
logically speaking, unless they are cleaned 
twice weekly. 


The last step I wish to report at this 
time consisted in checking the installations 
of some producers of biological or pharma- 
ceutical products where, among other tech- 
niques, ampoules were filled under sterile 
conditions. In one of them, equipped with 
an oil-trickle steel-wool filter, not only was 
Cl. perfringens found along with numerous 
other types of aerobic and anaerobic bac- 
teria, but also a live pigeon with its nesi 
and two eggs, and a full two-inch thickness 
of calling cards from its relatives. However, 
air from this system is not used in aseptic 
rooms. 


In the other installation, boasting an 
electrostatic precipitator, Cl. perfringens 


TABLE VI.—RECOMMENDATIONS FOR 
Arr-ConDITIONING SYSTEMS IN OPERATING-Rooms 
. Air-intake above roof level. 
Efficient bacteriological filter. 
. Plenum system. 
Twenty air-changes per hour. 
Filtered air inlet at ceiling level. 
Exhaust ducts at floor level. 
Pneumatic valves and vestibules (air-locks). 
. Easily-cleaned equipment. 
. Elimination of all dust-collecting installations. 
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could not be found in the ducts anywhere 
in the eight rooms tested, with a single 
exception; whereas it was conspicuously 
present on the outside surface of the air 
intake on top of the roof, along with at 
jeast three other anaerobic spore formers, 
apparently coming from a stable across 
the street; this filter had not been cleaned 
{or one month. 





CONCLUSION 


From this bacteriological study of some 
20 rooms in six local institutions, it would 
seem that only bacteriological tests can 
measure the efficiency of ventilating sys- 
tems in operating-rooms. They may also 
indicate the proper moment for cleaning 
or renewing the filtering devices. 

This means that, on top of his numerous 
other responsibilities, the surgeon must 
supervise, with the help of the bacteriolo- 


AIRBORNE BACTERIAL 
CONTAMINATION IN A SURGICAL 
DEPARTMENT 


The extent of airborne bacterial contamina- 
tion in a three-bed ward, an operating theatre 
and the central operating department corri- 
dor of a surgical department in a hospital in 
Gothenburg, Sweden, was investigated by 
Mollsted and Nilsson (Acta chir. scandinav., 
113: 333, 1957). Petri dishes containing blood 
agar medium were used as _ sedimentation 
plates; some were attached horizontally to 
wooden holders 50 cm. above the floor, and 
others were hung vertically at various levels, 
while some were suspended upside down to 
collect bacteria which swirled up from the 
floor. The plates were exposed for one to 12 
hours, incubated for 24 hours at 37° C. and 
the number of colonies determined and used 
as an indication of the number of bacteria 
settling on the plates. A slit sampler apparatus 
designed by Bourdillon, with a chamber in 
which air is sucked by a vacuum cleaner 
through a narrow slit on to a slowly rotating 
blood agar plate, was also employed. 

In the three-bed ward a higher bacterial 
count was obtained when the room was being 
cleaned and also during bed-making and dress- 
ing of wounds. In the operating theatre, the 
two most contaminated draughts of air were 
from a service door and alongside the operat- 
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gist as well as that of the architect and 
the engineer, not only the design but, fore- 
most, the operation of the air-conditioning 
systems to be used for operating-rooms. 

Table VI enumerates the recommenda- 
tions I would be prepared to make along 
these lines. 


RESUME 











L’étude des bactéries aérobies et anaérobies 
trouvées dans 20 salles d’opération ou de mise 
en ampoules chez 6 institutions locales a montré 
que le systéme de ventilation était principalement 
en cause. Des épreuves bactériologiques pratiquées 
sur place seules peuvent renseigner sur le bon 
fonctionnement des installations; elles peuvent 
également indiquer le moment d’effectuer le 
nettoyage ou le remplacement des filtres. 

Ceci veut dire qu’en plus de ses autres lourdes 
responsabilités, le chirurgien doit encore surveiller, 
avec l’aide du bactériologiste aussi bien que de 
Yingénieur et l’architecte, non seulement I’installa- 
tion mais surtout le fonctionnement des systémes 
de ventilation des salles d’opération. 





ing table from the anesthetist to the assisting 
nurse. As might be expected, highest counts 
were found when activity was taking place, 
both in the theatre and in the corridor out- 
side. An analysis of findings taken during a 
gall-bladder operation and a colon resection 
indicated no significant difference related to the 
type of operation. Movements of individuals 
in the theatre caused minor air currents to 
swirl up from the floor carrying bacteria up- 
wards. 

On a long-term investigation, the highest 
bacterial counts were always correlated with 
greater activity. At nights and at weekends, 
both theatre and corridor had lower bacterial 
counts. 

No attempt was made to identify pathogenic 
or non-pathogenic strains of bacteria, but it 
was found that collected bacteria belonged 
primarily to the flora usually found in the 
upper respiratory tract. This department was 
not air-conditioned, and it is suggested that 
traffic within the department should be kept 
at a minimum, and a work plan devised re- 
ducing the opening and closing of doors as 
much as possible, to decrease the number of 
bacteria-laden air currents. Contamination 
traps, ie. vestibules between the operating 
department and the main part of the hospital, 
and between corridor and operating theatre, 
would reduce air exchange. 






















THE ANTERIOR SACRAL MENINGOCELE is one 
of the few developmental malformations 
of the central nervous system which, when 
properly managed, is amenable to success- 
ful surgical treatment; it has proven almost 
invariably fatal when misdiagnosed and 
improperly managed. In an attempt to 
reach a better understanding of this rare 
condition, the literature has been reviewed, 
while two additional cases are reported. 


Case REPORTS 


Case 1.—C.J., a 32 year old white married 
woman, nurse by profession, was admitted to 
the Montreal Neurological Institute on April 
21, 1953, complaining of severe low back 
pain of nine months’ duration radiating down 
the left thigh and knee. 


As a child she had always been constipated, 
having one “huge” bowel movement every 
three to four days which left her “weak for 
half a day”. This constipation seemed to have 
become more stubborn in the past two years. 


About the age of 17 her periods although 
regular were “more profuse and lasting longer 
than normal’. This improved spontaneously, 
but in the few months before admission she 
developed a severe dysmenorrhoea. She had 
noticed at times some difficulty in starting the 
stream of urine, and at other times she had 
felt some urgency and often voided twice 
or three times a night. 

In 1946 a “bicornuate uterus” was acci- 
dentally discovered during a laparotomy for 
ligamentopexy and appendectomy. In 1947 
her first pregnancy ended in a prolonged labour 
due to dystocia of undiagnosed origin. The 
baby died during an internal rotation and 
extraction. In 1948 her second pregnancy 
terminated with a Cesarean section. Two years 
later, at the end of her third pregnancy, a 
soft mass obstructing labour was discovered 
in the sacral cup. A second Cesarean section 
was performed and shortly afterwards the 
patient was referred to Dr. W. V. Cone for 
assessment. The sacral mass was thought to 
be congenital in origin and the patient was 
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advised to return in case any new symptoms 
appeared. 

A year and a half later, she felt some pain 
in the left side of the lower back which gradu- 
ally became more severe and radiated dow: 
the posterior aspect of the left thigh into the 
knee and at times into the calf, and was pre 
cipitated by bending, straining or standing fo 
long periods of time. The pain increased during 
the week before menstruation and during the 
first two days of the menstrual flow. It was 
acompanied by crampy pains radiating into 
the lower abdomen. 

On physical examination, motor power in 
the lower limbs was normal, the reflexes were 
equal bilaterally, the calf circumference mea- 
sured the same on both sides, and no sensory 
changes could be mapped out on the buttock 
or legs. Rectal examination revealed a slightly 
relaxed sphincter. There was a soft, fluctuant, 
non-tender mass adherent to the left side of 
the ventral aspect of the sacrum over which 
the rectal mucosa moved freely. Pressure on 
the mass or on the sacrum and coccyx immedi- 
ately to the right of the mass reproduced the 
pain complained of. On coughing, an impulse 
transmitted through the cyst wall was just 
palpable, and on straining the cyst seemed 
to become a little firmer. One could easily 
feel a curvature in the coccyx with the con- 
cavity to the left, but it was very difficult to 
palpate the border of a defect in the sacrum 
because each attempt produced so much pain 
in the thigh. A definite furrow was felt on 
the posterior aspect of the uterus extending 
down to the cervix. A vaginal examination 
revealed a uterus slightly higher than normal. 
No abnormalities were felt in the cervix. 

Radiographs showed no abnormalities in the 
lumbar, thoracic and lower cervical vertebrz. 
The sacrum was sickle shaped with the con- 
cavity facing the left side. The bodies of the 
second, third, fourth and probably the fifth 
pieces of the sacrum were defective on the 
left side and the tip of the coccyx pointed 
to the left. The bone margins were covered 
with normal cortex and the texture of the 
bone was normal. An Ethiodan myelogram 
(Figs. 1A and 1B) showed that the lower 
end of the subarachnoid space was very 
narrow, deviated to the left and_ passed 
through what seemed to be an enlarged fourth 
sacral intervertebral foramen into a_ cyst 
lying anterior to the sacrum. The same pro- 
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a 
Fig. 1A.—Myelogram Mrs. G.J.—the lateral view 
shows a few droplets of Pantopaque in the menin- 
gocele, anterior to the sacrum. 


cedure was 
of oil, 


repeated with oxygen instead 
and the oxygen also entered the 


suc. Cerebrospinal fluid obtained by lumbar 
puncture at the time of myelography con- 
tained 82 mg. protein per 100 c.c. Results 
of several previous radiological examinations 
were available, and the plain films of the 
pelvis showed no change in the appearance of 
the sacrum since 1944. Cystography in 1950 


and again in 1953 had shown a soft tissue 
mass pressing forward on the bladder dis- 
placing it slightly to the right. Barium exam- 
ination of the colon in 1950 showed the rectum 
to be displaced forwards and to the left. 
The diagnosis of anterior sacral meningo- 
cele was made and the patient operated upon 
on May 2, 1953, by Dr. W. V. Cone. A trans- 
verse incision about five inches in length was 
carried through the skin and subcutaneous 
tissue over the lumbo-sacral region. The roof 
of the sacrum was cleaned of muscle and soft 
tissue and removed by rongeur from S1 to S4 
inclusive. There was a small cyst measuring 
1.5 cm. in diameter attached to the third sac- 
ral nerve. This was excised. The large anterior 
defect in the sacrum was identified, as well 
as the meningocele sac stalk entering the pelvis 
through it. The stalk was isolated from the 
adjoining fourth sacral nerve root to which it 
was adherent. The medial and posterior aspect 
of the meningocele was opened and clear fluid 
was drained out. This procedure gave addi- 
tional room and improved the exposure. Three 
stainless steel ligatures No. 35 were passed 
around the neck of the sac at its proximal end, 
and as no fluid appeared from the stalk the 
closure was presumed to be watertight. The 
meningocele was pulled out of the pelvis 
piecemeal through the bony defect. Rectal 
examination confirmed the disappearance of 
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the mass. The bed occupied by the meningo- 
cele was then filled with gelfoam and the 
wound was closed in layers without drainage. 
Microscopically the specimen removed was 
made up of collagenous and fibrous connective 
tissue, with no nervous tissue. 

On the first postoperative day the patient 
got up. The pain in the leg had disappeared 
and no neurological deficit was demonstrable. 
The sutures were removed on the sixth post- 
operative day and the wound healed by prim- 
ary union. At the time of discharge, 17 days 
after operation, she was symptom-free; she 
had a daily “normal” bowel movement without 
laxative and without discomfort. The urinary 
symptoms had disappeared and the patient 
was voiding normally. On rectal examination, 
one could feel a mass slightly smaller than the 
preoperative one in the hollow of the sacrum, 
constituted most probably by the gelfoam 
packing used at the time of the operation. The 
tenderness over the sacrum anteriorly had dis- 
appeared. A repeat barium enema examina- 
tion and cystography failed to show the 
preoperative mass. 

The patient was seen by Dr. Cone five weeks 
after operation, at which time she was still 


Fig. 1B.—AP view shows the sacral bone defect 
on the left. 











Fig. 2.—Case 2. Preoperative picture showing 
the meningocele. The coccyx was felt on the pos- 
terior aspect of its neck. 


symptom-free and sign-free. Her pain, dys- 
menorrhoea, constipation, and frequency had 
disappeared. The pre-sacral mass had become 
smaller. 


CasE 2.—W.S.G., a three month old white 
infant was admitted to the American Univer- 
sity Hospital, Beirut, on May 9, 1955, because 
a low sacral mass had been present since birth. 

The family, prenatal and natal histories 
were completely negative. At birth the mother 





Fig. 3.—Postoperative picture showing the su- 
ture line. 
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noticed a small swelling the size of an egg, 
at the lower end of the spine. Gradually this 
mass increased in size and at the time of 
admission had reached the size of a larze 
orange. There was a history of slight consti- 
pation, with one or two bowel movements a 
day, but there was no evidence of discomfort 
on urination or defecation and no evidence of 
paralysis. 

On examination, the head was found to he 
of normal size and the fontanelles were not 
bulging. There were no neurological findings. 
At the lower end of the spine a mass 12 x 8 
cm. was seen protruding from underneath 
the coccyx in the intergluteal fold and hanging 
over the anal opening (Fig. 2). This mass 
was soft and transilluminated. Pressure on the 
mass neither increased the fontanelle pressure 
nor induced crying. A_ rectal examination 
showed the rectal sphincter tone to be normal 
and one could feel the stalk of the mass 
passing in front of the coccyx into the sacrum. 
Bimanual examination showed that the mass 
was formed of two parts, one fluctuant and 
cystic and the other firm and soft. 

Radiographs of the lower spine did not 
show any abnormality. Pantopaque, 1 c.c., 
was introduced by the lumbar route and 
radiographs were taken in the erect position; 
these showed no communication between the 
spinal canal and the mass. 

An operation was advised and accepted. A 
semilunar incision was made over the superior 
margin of the mass. The skin was reflected 
from over the cyst, and at this point the 
cyst opened and clear fluid gushed out. 
The cyst was excised down to the stalk; the 
latter was found to enter the anterior surface 
of the sacrum through one of the foramina 
on the left side, probably the fourth. A probe 
was introduced through the stalk. This went 
into the canal without any resistance, but 
no fluid came back through the stalk. The 
stalk was then ligated and severed. A mass 
2 x 3 cm. was closely adherent to the cyst 
but not in communication with it. This was 
removed in toto. Adherent to this mass was 
found another fibrous hard mass which, when 
opened, let out about 2 c.c. of greenish 
material similar to sebum. This latter mass, 
1.5 x 2.5 cm. in size, was closely adherent 
to the rectum and the left lateral wall of 
the pelvis. With a finger in the rectum the 
mass was dissected free from its wall, no 
communication being found between them. 
The wound was then closed in layers without 
drainage. 

The patient made an uneventful recovery, 
and seven days after operation the sutures 
were removed (Fig. 3). The patient wes 
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seen a year and a half later. She has grown 
and there was no evidence of recurrence. At 
present she has no signs of urinary or fecal 
incontinence, or neurological findings. 
The pathologist reported a mixture of fibro- 
adipose tissue, striated muscles, islands of 
rvous tissue, and tortuous spaces lined by 
iiferent types of epithelia (columnar ciliated 
let cells, papillary mucoid structures). The 
inner lining of the cyst was made up of 
nervous tissue (glia and nerve cells). The 
di:gnosis of a teratoma and a meningocele was 
mde. 


INCIDENCE 


Anterior meningoceles are much rarer 
than posterior ones, and in the former 
group the sacral meningoceles are com- 
monest probably because they are more 
compatible with life. To date a total of 53 
cases have been reported including our 
own. Several cases mentioned in previous 
reviews are not included in this study be- 
cause they represented cysts of the neuren- 
teric canal,'® *° an anterior lumbar rather 
than a sacral sac,!* *! a pelvic meningocele 
arising from a posterior spina bifida,? and 
non-viable fetuses or stillborn children. 

Sex.—Of the 53 patients, 45 are females 
(859%) and six males and in two cases the 
Sex is not reported. 

Age.—The majority of cases (43.4% ) are 
diagnosed in the third decade. Another less 
impressive peak is noticed in infancy; the 
youngest patient is three months old and 
the oldest 55 years. 

Side of meningocele.—There is no pre- 
dilection for side, but laterally placed 
meningoceles are four times more numerous 
than those arising from the midline. 
Eighteen cases are reported arising on the 
left side of the sacrum, 16 on the right and 
only eight in the midline. In the remaining 
11 cases no mention is made of the site 
of origin. 


SYMPTOMATOLOGY (Table I) 


Initial symptoms.—The chief symptoms 
recorded in 43 cases are distributed as 
follows. Ten patients complained initially 
of symptoms referable to the back and/or 
lower limbs, nine of constipation, eight of 
symptoms in the reproductive system, 
seven of urinary disturbances, three of a 
gluteal mass, two of headache, and one 
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TABLE I.—SummMary or SympToms 


Number of patients in 
whom symptoms were: 
Present 


Symptom Mentioned 





Constipation 28 
Reproductive system { 28 
Dysmenorrheea........ ¢ 13 
ROMO iat ias Shere dar0le } 
Menstrual irregularities. 
Sterility ......... 
Vaginal discharge 
Urinary system 
Incontinence 
Frequency 
Dysuria 
Retention 
Oliguria. . . 
CII 5c a eo 
Back and lower limbs.... 16 
Miscellaneous: 
Headache 
Abdominal pain 


each of the following: difficulty in swallow- 
ing; diarrhoea; nausea and pain in the side; 
and sudden swelling in the abdomen pre- 
cipitated by a fall. 

Constipation.—This is the most constant 
symptom. With the exception of one patient 
who died from a severe diarrhoea due to 
malnutrition, every patient whose bowel 
habits are mentioned suffered from consti- 
pation. Constipation, usually lifelong, tends 
to become more obstinate with time (Case 
48), requiring powerful cathartics and 
enemas (Case 14 had a bowel movement 
every three or four weeks). The bulk of 
feecal matter is greater than average, and 
in some cases great discomfort is experi- 
enced during and after defzcation (Cases 
46 and 52). 


Disturbances in the reproductive sys- 
tem.—These are limited to female patients. 
Dysmenorrheea is usually present for a long 
time, very occasionally disappearing later 
in life, and the pain is not different from 
that of ordinary dysmenorrhoea. Dystocias 
occur, and five out of 14 patients pregnant 
prior to or during their investigation had 
definitely obstructed labours. (In Cases 1 
and 5 the patient died from peritonitis 
following the extraction of the child, dead 
during a prolonged labour; in both the 
meningocele had ruptured at the time of 
delivery. Delivery was normal in Case 9 
after aspiration of the cyst through the 
vagina. In Cases 42 and 52, the woman was 
pregnant three times; in each case the first 
child died because of prolonged labour; 
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the other two pregnancies were terminated 
by a Cesarean section. ) 


Urinary symptoms.—A few patients show 
a disinclination to void, and strain to start 
the stream of urine. Gradually a residual 
urine accumulates and frequency sets in. 
Later some patients may develop an acute 
retention or a retention incontinence. On 
the other hand, as in Cases 33, 42 and 46, 
incontinence may be due to a relaxed 
sphincter. 


Although the urinary disturbances, espe- 
cially in their insidious form, may be 
present from early life (since birth in 
Case 23) they usually become noticeable 
later and progress at times rapidly, in 
many cases without apparent reason, in 
others with a definite precipitating factor 
(spontaneous rupture of the sac in Case 
4, a fall in Case 2, resection of an ac- 
companying posterior meningocele in Case 
28, pregnancy in Case 22). 

Symptoms referable to the lower back 
and lower limbs.—Six patients complained 
of pain in the back radiating to one or 
both legs, two of low backache alone, and 
another two of leg pain in the absence of 
backache. The pain is variously described 
as “lower backache”, “lumbar pain”, pain 
“in the sciatic distribution”, pain radiating 
into “the knees” or into “the sacrum and 
thigh increasing on walking”. In our Case 
1 the pain started in the midline of the 
lower back and radiated along the posterior 
aspect of the left thigh into the popliteal 
fossa. Occasionally the pain went into the 
calf, It was shooting in character, of in- 
capacitating severity, and precipitated by 
bending, by straining and by standing for 
long periods of time. 


Rarely is the pain severe enough to 
compel the patient to go to bed (for two 
to three days in Case 35). In three cases 
where the pain radiated into one leg the 
meningocele was on the side of the affected 
leg, and in one case where the meningocele 
was in the midline the pain radiated into 
both knees. A laterally placed meningocele 
was responsible for bilateral leg pain in 
two cases and for low back pain in one 
case. 


Numbness in the distribution of the 
lower sacral segments was complained of 
occasionally (Cases 24, 38 and 42) and in 
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one case (Case 35) there was “paresthesia 
of the left foot and leg” accompanied by 
pain. Numbness was accompanied by piin 
in Case 42 but not in Cases 24 and 338, 

Weakness of the lower limbs was co:n- 
plained of in four cases. In Case 2 the 
patient, who was weak in both legs, had 
fallen into a ditch and her meningocele 
had increased in size since. The author 
does not specify the relationship of the 
fall to the leg weakness. In Case 4 bilateral 
leg weakness followed a spontaneous rup- 
ture of the sac, in Case 5 the right leg 
was congenitally weaker and shorter than 
the other, and in Case 13 there was a 
paraplegia, but the patient also had a 
posterior lumbar meningocele repair. 

Miscellaneous symptoms.—Headache. In 
Cases 46 and 49 headache was associated 
with bowel movements; in Case 29 head- 
ache was caused by direct pressure on the 
cyst, and as the latter was presenting in the 
buttock, sitting became impossible because 
of the severe headache elicited; in Case 12 
mild headaches followed a slip on the ice 
which provoked an increase in size of the 
tumour; in Case 52 the headaches were 
associated with nausea, vomiting and 
photophobia, which disappeared after ex- 
tirpation of the tumour. No good descrip- 
tion of the headache or its causation is 
given in the other three cases (Cases 9, 
32 and 33). 

Abdominal pain. This was due to acute 
appendicitis in Case 33 where the cyst was 
found accidentally at laparotomy. Cases 7, 
16 and 34 had discomfort and pain in the 
lower abdomen probably due to the tumour 
mass. In Case 12, a very severe and inca- 
pacitating abdominal pain appeared about 
a month and a half after a fall, because of 
which the patient had to stop work, It 
spontaneously improved on bed rest and 
icebag application to the abdomen. 


Sicns (Table IT) 


A rectal examination usually reveals a 
cystic mass adherent to the hollow of tiie 
sacrum, The rectal mucosa slides freely 
over it. A slight impulse can be felt on 
coughing and the cyst may become a 
little tenser on straining. It is often slight!y 
compressible and tends to become softer 
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TABLE II.—Summary or SIGns 


Number of patients in 
whom signs were: 
Present Mentioned 


49 49 


w 
m Or 01 00 


Rectal polyp 
Displaced organs......... 


no 
w 
— bo 
— hm 00 © 


Neurological signs........ 5 
Diminished rectal tone. . 
Sensory changes 
Absent ankle jerk 

O: her congenital 

malformations: 
Deformities of sacrum. . 
Other spinal deformities 
Bicornuate uterus...... 
Duplication of vagina 

andl GLGrUS. ......... 
Other meningoceles . 


Bilateral bifid renal 


; : 
Bilateral cong. Petit’s 
hernia 


after the patient assumes the knee-chest 
position for a while. Steady pressure may 
elicit a headache (Cases 29 and 38) and 
sometimes local pain and _ tenderness. It 
is usually difficult to palpate the defect in 
the sacrum because of the position, fixity 
and tenderness of the tumour. The mass 
may assume a size varying from that of 
a small polyp to that of a child’s head, and 
may at times be large enough to reach 
the umbilicus. In six cases the tumour was 
palpable through the abdominal wall. 


The rectum is compressed and pushed 
by the tumour anteriorly or to one side. 
In women the vagina is stretched and the 
cervix can be felt with difficulty. The 
uterus is pushed anteriorly and superiorly 
above the symphysis pubis into the general 
abdominal cavity. The bladder is dis- 
placed anteriorly and superiorly. Although 
arising on the anterior surface of the sac- 
rum, the tumour may pass through the 
sciatic notch and present in the gluteal 
region (Cases 2, 4, 15, 29 and 38) or below 
the coccyx and present in the intergluteal 
fold (Case 53). 

Neurological signs are only exceptionally 
mentioned. The tone of the anal sphincter 
was mentioned only four times and was 
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diminished in three cases. Sensory changes 
were found in three cases—in the distribu- 
tion of the “lower sacral segments” in 
Case 24; in Case 42 there was hypesthesia 
over $2 and S3 dermatomes on the side 
of the lesion; and in Case 38 “hypesthesia 
over the feet and perineum”. An ankle 
jerk was absent in Case 34 but on the 
side opposite the meningocele. 

The association of other congenital mal- 
formations is striking but not surprising. 
The high incidence of double and bicornu- 
ate uterus must be noted (see Table II). 


DIAGNOSIS 


A correct diagnosis is imperative because 
it is the only guarantee of correct manage- 
ment, A careful history and clinical ex- 
amination should suggest the possibility 
of the condition. Radiography is a very 
important diagnostic aid. The presence on 
a plain film of the pelvis of what has been 
called “scimitar sacrum” because the de- 
formed sacrum resembles a scimitar, or the 
presence of a cleft in the sacrum is 
strongly suggestive, while the passage of 
contrast medium into the meningocele on 
myelography is pathognomonic. However 
in some cases the stalk may be so narrow 
as to preclude the passage of oil, and a 
negative oil myelogram does not neces- 
sarily rule out the diagnosis. In such cases 
injection of a gas, usually oxygen, into the 
lumbar subarachnoid space with the pa- 
tient in the head down position demon- 
strates the sac. Luth®* advocates a cere- 
brospinal manometric investigation with 
manual pressure on the sac. 

A barium enema examination reveals the 
displacement of the rectum, and a cysto- 


gram that of the bladder. 


In the differential diagnosis one must 
consider a cyst of the ovary or of the 
broad ligament. These are not adherent 
to the sacrum and are not as a rule asso- 
ciated with other pelvic malformations. An 
echinococcus cyst may give a_ similar 
clinical picture, but here too there is no 
sacral deformity and usually a history of 
exposure can be elicited. Presacral tumour, 
a not too infrequent accompaniment of 
the meningocele (see Pathology), may 
simulate it so closely that it has been 
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included under this heading by reviewers. 
(Marwadel* described the case of a 13 
day old girl operated on for a presacral 
mass. It was completely independent of 
the rectum and the dura, to which it was 
in close proximity through a defect at 
the left sacrococcygeal joint. The tumour 
was covered on its internal surface by a 
mucous membrane similar to that of the 
rectum and containing Lieberkiihn’s glands, 
and had a muscular coat. It was removed 
surgically and the child recovered. We 
had the opportunity to treat a similar case. 
The mass, removed surgically, was in close 
relation to the anterior surface of the sac- 
rum, and was a teratoma. The child, one 
year old, recovered completely. ) 


PATHOLOGY 


The sac is formed of an out-pocketing of 
the sacral pachymeninges and leptomenin- 
ges through a defect in the sacrum or an 
enlarged intervertebral foramen. The con- 
necting stalk is usually narrow in spite of 
the seemingly large bony defect. Part of 
the cauda equina, glial tissue or nervous 
tissue has been encountered within the 
sac (Cases 3, 5, 15, 17, 23, 28, 34, 35, 40, 42, 
and 53). Other tumours have been described 
in association with the sac (Table III); the 
presence of other congenital malformations 
has already been mentioned. 


The sacrum is described in 41 cases. In 
25 cases a lateral part of one or more 
sacral vertebree was missing and replaced 
by a tough fibrous diaphragm. The edge 
of the remaining sacrum was concave to- 
wards the defect, smooth and with a form 
which to our knowledge is not duplicated 
by any other condition and therefore is 
pathognomonic of an anterior sacral menin- 
gocele when seen in a radiograph. The 
coccyx is tilted towards the defective side, 
which accentuates the concavity of the 
defect. It was absent in two cases. An 
enlarged intervertebral canal is described 
in four instances and a central slit in six. 


TABLE III.—Tumours AssocIATED WITH 
ANTERIOR SACRAL MENINGOCELE 


Tumour type 
Lipoma. .. 
MIMI os oie bisa nie ates 
SN shucks ctaaieinsx "io reine esiah 


Case number 
10, 11, 15 

17, 20, 28, 53 
19, 34, 42 
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In four cases a deformity is mentioned 
but not described. The remaining cases are 
the only reported ones where no sacri 
deformity was found in radiographs (Cases 
47 and 53). 


TREATMENT 


The asymptomatic cases “are best 
handled with skilful neglect” except where 
spontaneous rupture may be feared be- 
cause the wall is thin. This occurrence is 
best demonstrated in Cases 2, 4, 14, 36 
and 44, the latter three patients dying 
in consequence of the rupture. We cannot 
therefore share the opinion of Weber‘ 
that no fatalities can result from conserva- 
tive treatment. 


Cases with symptoms are best managed 
by radical surgery. Aspiration of the sac 
has no place in treatment, firstly because 
the sac refills from the subarachnoid space 
and secondly because of the danger of 
infection. Should the cyst be discovered 
at the time of delivery, the safest course 
is to perform a Cesarean section or prob- 
ably a lumbar puncture with evacuation 
of enough cerebrospinal fluid to collapse 
the cyst, followed, after delivery, by elec- 
tive extirpation of the meningocele. 

For a radical operation different ap- 
proaches are advocated by different sur- 
geons. Weber*® and Roux*? recommend a 
laparotomy. This procedure is a difficult 
one, especially in the male where the 
pelvis is narrow. It has been tried with 
limited success by several surgeons, and 
some have had to abandon it after packing, 
draining or marsupializing the sac. Luth® 
who used this approach with a fatality 
believes it to be too risky because of the 
large pelvic vessels, and advocates a longi- 
tudinal incision extending from the rectum 
to the sacrum with resection of the coccyx, 
a method first successfully used by Pupo- 
vac*’ in 1903. The latter incision however 
is dangerous because of the possibility of 
infection due to the proximity of the anus. 
Demel® and Coqui® advocate a parasacral 
approach through the greater sciatic notch. 
This may be safest for meningoceles pre- 
senting in the gluteal region, otherwise an 
adequate exposure is difficult. 

The method of choice which eliminates 
the dangers of infection and the hazards 
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Number 
of cases 


Type of treatment 


Puncture through vagina or rectum 

Aseptic puncture 

L .parotomy 

Peritoneo-vaginal approach.................. 
Ano-coceygeal approach 

P:rasacral approach 

Trans-sacral approach 

Type not stated... 


RR GRMNNM Sx. 3)p0fe casa a tara ete craic 


to sacral nerves and pelvic vessels, and 
which affords an easy and wide exposure 
for secure ligation of the stalk, is the one 
used by Adson’ as modified by Cone. A 
transverse skin incision is made over the 
middle of the sacrum or the lumbo-sacral 
region. The bone is cleared and the sacral 
canal unroofed unilaterally. The sacral and 
coccygeal nerves, the filum terminale and 
the meningocele stalk are identified, and 
the latter is carefully isolated; if empty 
it is ligated and divided, otherwise it is 
opened, the nerve roots are freed and the 
fistula in the dura is closed. The menin- 
gocele wall may be removed piecemeal 
through the sacral defect or it may be 
left in place. Rectal examination at opera- 
tion is helpful in establishing the presence 
of an accompanying tumour. The wound 
is closed without drainage and should heal 
within a week. 


TABLE V.—Summary or REsuULTS 
. Untreated cases........... 15 
A. Condition unchanged..... . 
B. Died 
Spontaneous rupture 
Rupture of sac and peritonitis after 
delivery 
Diarrhcea and malnutrition. ....... 
Pneumonia 


. Treated cases 
A. Cured 
B. Unchanged (aseptic puncture). . 
C. Died Uae 
NINBEB co ics a ated steals Pees 3 
Septiceemia (aseptic puncture)....... 
Tetanus (?) (marsupialization 
to vagina). . ’ 

Cause not stated (laparotomy in one 
case and operation of unknown 
type in the other) 

D. Results unknown 


. No treatment mentioned. 


Total 
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TABLE IV.—Summ: or Resutts Accc NG TO TYPE OF TREATMENT 
TABLE IV.—Summary or REsutts AccoRDING TO TYPE OF T 


Cured 
Condition without with 
unchanged complications 


Died Unknown 


8 
1 
4 
1 


] 
1 


13 


RESULTS AND PROGNOSIS 
(Tables IV and V) 


The results up to date in treated as 
well as untreated cases have been disap- 
pointing. The prohibitively high global 
mortality rate of 43.4% in such a patho- 
logically benign lesion is mainly due to 
misdiagnosis and inadequate management. 

An analysis of the 16 reported deaths 
after treatment shows that in every case 
where the cause of death was mentioned 
it was due to infection. On the other hand 
in the 18 cures listed, any urinary symp- 
toms, constipation, iow backache and leg 
pain mentioned preoperatively disappeared 
in every instance. In Case 15 recovery 
followed an initial increase in the incon- 
tinence of urine and the appearance of 
incontinence of faces, in Cases 22 and 34 
a fistula developed but closed respectively 
five and six months later, and in Cases 26 
and 45 a meningitis developed, followed 
by full recovery. 

The case labelled “unchanged” in the 
treated group had been treated by an 
aseptic puncture through a parasacral in- 
cision. No further treatment was carried 
out. 


In none of the reported cases did the 
patient develop any neurological signs and 
no patient developed hydrocephalus after 
extirpation of the sac. 


COMMENT 


The disparity of the incidence in females 
and males seems to be a genuine one and 
not related to the fact that the larger 
number of pelvic symptoms in women is 
liable to draw the attention of the examin- 
ing physician to that region more fre- 
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quently in them than in men. Even after 
every case in a woman with any symp- 
tom referable to the genital system is 
discarded, the incidence remains four times 
greater in their favour, This finding 
coupled with the large incidence of dupli- 
cation of the uterus and vagina may have 
some bearing on the pathogenesis of this 
condition. 


Although congenital in origin, the con- 
dition tends to be overlooked in early life 
and only diagnosed in adult life, because 
the sac does not appear at the surface of 
the body and because the symptoms in 
this type of meningocele are insidious. 
That the condition is progressive and does 
at times become incapacitating is proven 
beyond doubt. The reason for this is not 
known with certainty; however, it is known 
that the sac increases in size (Cases 2, 4, 
6, 29 and 53) and this enlargement may 
gradually compress the sacral nerves in the 
sacral canal or at their exit, thus aggra- 
vating the constipation and urinary symp- 
toms and bringing out new symptoms such 
as pain in the back and lower extremities. 
It seems pertinent in this connection to 
point out that constipation and urinary 
symptoms are probably not due to simple 
mechanical interference of these viscera 
with evacuation but to pressure on their 
nerve supply as evidenced: (1) by the 
appearance of the symptoms with cysts not 
large enough to produce mechanical ob- 
struction; (2) by the presence of a re- 
laxed rectal sphincter; (3) by the disap- 
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pearance of all such symptoms in ovr 
Case 1, although the cyst was replaced by 
a mass of gelfoam very nearly the size of 
the cyst itself. 

The headache that some of the patienis 
complained of is most probably due to 
increased intracranial pressure produce:| 
by compression of the meningocele (dur- 
ing defecation in Cases 46 and 49, sittin: 
in Case 29, enlargement of the cyst in 
Case 12, manual pressure in Case 38). 
The dysmenorrhcea was ascribed by 
Weber*® to pelvic venous congestion due 
to mechanical compression of the pelvic 
veins. This does not seem to hold true 
in our Case 1, for the tumour was cer- 
tainly too small to compress the pelvic 
veins. The surprisingly low incidence of 
dystocia may be due to the gradual empty- 
ing of the meningocele into the subarach- 
noid space because of its compression by 
the descending head. 

The distribution of the numbness and 
pain, as well as the rapid postoperative 
disappearance of such symptoms, is an 
indication that they are the direct result 
of pressure of the meningocele sac or 
stalk on the sacral nerves. Whether this 
pressure is severe enough to produce weak- 
ness in the lower limbs is doubtful, be- 
cause none of the patients who complained 
of pain or numbness had any weakness, 
and the latter symptom although described 
in four cases seems to be an accidental 
finding not related to the anterior sacral 
meningocele. 








. reference Age Sex Side Symptoms Signs Therapy Re sults 
1 Bryant® 25 F. ? Severe constipation; Vv ery large re sotuin Extraction of Died; hs 
1837 dystocia. retrorectal mass. fetus. peritonitis. 

















Virchow*®? 23 F. 


1863 


R. 











Emmet"! 
1871 


36 F. R. 
pain radiating to 
abdomen; dysmenor- 


rhoea; pain in back 





Wegner’! 
1872 


Bean-sized mass at 
birth, became head- 
size at 13 years; 
weakness of lower 
limbs; urinary incon- 


Urinary incontinence; 
weakness of lower 
limbs. 


Constipation; anuria; 


radiating into the thighs. 











Mass in buttock 
from birth increas- 
ing in size post- 
partum; right foot 
and leg oedematous. 


Died; 


meningitis. 


Aspiration 
through vagina 





Tumour at right 
iliac fossa adherent 
to sacrum, 


Died; uremia 
and signs of 
meningitis. 


Aspiration through 
rectum, 





Shrivelled; oozing; 
rest of sac in sacral 
region; decubitus 
ulcers. 


Died; severe 
diarrhea and 
pneumonia. 


tinence after spontaneous 


rupture of sac. 


5 Hugenberger?! 
1879 





In labour for 22 hours. 


Died; 
peritonitis. 


Dystocia, right leg Extraction of fetus. 
weak and short; 


dorsal scoliosis. 
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SACRAL MENINGOCELE 


Summary or ALL ReporTED CASES OF ANTERIOR SACRAL MENINGOCELE 





se Author and 


reference Age 


Kroner and 2 
Marchand 2* 
1881 


Thomas** 
1885 


Idem 


Lohlein 
(Quoted by 
Coqui8) 
1895 


Borst 3 mos. 


1898 


Pupovac®® 26 


1903 


Nieberding”® 
1904 


Willard*” mos. 


1904 


Neugebauer?’ 


1905 


18 


Grossman } mos. 


1906 


Fairbairn!® 


1911 


Tilp**® 
1912 


Schultze 
(Quoted by 
Tilp*8) 
1912 


Sawicki 

See Weber*?_ 
and Frazier!’ 
1914 


Mayot 
(Quoted by. 
Flickinger!®) 
1915 


Juddt 
(Quoted by 
Flickinger!®) 
1915 


Coqui® 
1916 


Roux® 


1918 


Frazier!’ 


1918 


Weibel 
(Quoted by 
Weber“) 
1920 


Side Symptoms 


Gradual abdominal 
swelling; abdominal 
pain; headache; nausea 
and vomiting after fall 
off chair 4 months 
previously. 


Discomfort in pelvis; 
dysmenorrhea; 
sterility. 


Backache; dysmenor- 


rhoea; sacral pain; full- 
ness about pelvis. 


Constipation; pain left 
leg; headache. 


Right low abdominal 
pain. 


Abdominal pain. 


Inability to move lower 


limbs. 


Constipation; 
dysmenorrhcea 


Small frequent 
urinations. 


Constipation; 
dysuria; irregular 
menses. 


Constipation. 


None mentioned. 


Constipation; 
frequency. 


Dysuria and retention. 


Constipation; 
frequency and urinary 
incontinence. 


Constipation; dysuria; 
incontinence; 
numbness of left pelvis 
and buttock. 


Signs 


Right club foot; 
right leg short and 
thin; lumbar 
scoliosis; abdominal 
tumour. 


Cyst filling cavity 
of sacrum; ante- 
flexion of uterus. 


Cyst adherent to 
hollow of sacrum. 


Cyst filling pelvis. 


Two pelvic cysts 
and mass near 
anus; bicornuate 
uterus. 


Pelvic mass. 


Lumbar and abdo- 
minal tumours; 
paraplegia. 


Pelvic mass; dupli- 
cation of uterus 
and vagina. 


Gluteal mass. 


Pelvic mass; bi- 
cornuate uterus. 


Pelvic tumour. 


Abdominal cyst. 


Pelvic mass. 


Pelvic tumour. 


Mass in hollow of 
sacrum. 


Mass in hollow of 
sacrum. 


Anesthesia in 
lower sacral seg- 
ments; mass in 
hollow of sacrum. 


Cyst found during 
laparotomy for 
ovarian cyst. 


Aspiration through 
vagina 


None. 


Aspiration through 
vagina; 6 mos. later 
marsupialization to 
vaginal wall. 


Delivery after three 
punctures through 
vagina; laparotomy 
unsuccessful ; evacua- 
tion from rectum. 


Extirpation through 
anococcygeal 
incision. 


Laparotomy; 
aspiration through 
vagina 


None. 


Puncture under 
strictly aseptic 
conditions. 


Parasacral excision. 
Peritoneo-vaginal 


resection. 


Aspirated through 
rectum. 


Abdominal (?) 
extirpation. 


Laparotomy; 
marsupialization. 


Laparotomy; 
drainage. 


Excision through 
Kraske approach. 


Laparotomy; 
marsupialization. 


Laparotomy; 
ligation of cyst neck. 


None. 


Laparotomy; 
extirpation. 


Results 


Died; 
meningitis 


Unknown. 


Died; 


meningitis. 


Cured. 


Died. 


Cured. 


Lived; 
course 
unknown. 


Unchanged. 


Died; 
spontaneous 
rupture 3 wks. 
later. 


Cured after 
initial increase 
in symptoms. 
Died; 
meningitis. 


Died; 
meningitis. 


Died; 


meningitis. 


Cured; 
fistula for 
6 months. 


Cured. 


Unknown. 


Died; 


meningitis. 





Case Author and 
No. reference 


Weber” 
1921 


23 


Kennedy 
1926 


Sabatini® 
1927 


Demel® 
1928 


Eichler'® 
1928 
Drennan!® 
1929 


Pick?® 
1929 


Luth®® 
1937 


Santy a4 
1938 


Adson! 
1938 


Holt and 
Mel ntosh”? 
1940 


Shidler and 
Richards*® 
1943 


Idem 


Idem 


Ingraham and 
Hamlin”? 
1943. 


Coller and 
Jackson‘ 
1943 


Brown and 
Powell! 
1945 


Flickinger : 
and Masson!® 
1946 


Idem 


Eder'- 
1949 


Sherman, 
Caylor and 
Long*® 
1950 
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SumMary oF ALL RepoRTED Cases OF ANTERIOR SACRAL MENINGOCELE 


Age Sex 


mid- 


line 


299 
4 
mos. 


mid- 
line 


3 ° L. 


mos. 


Side Symptoms 


Dysmenorrhcea and 
sterility. 


Constipation and 
painful defecation. 


Anuria; constipation. 


Headache on pressure 
on mass; constipation. 


Incontinence; 
constipation. 


Dysmenorrhea 3 mos.; 
menorrhagia. 


Constipation; back 
pain radiating into the 
knees; headache. 


Constipation; urinary 
incontinence; headache; 
abdominal pain (due to 
appendicitis). 


Constipation; pain in 
left hypochondrium 

radiating into left leg; 
frequency; pollakuria. 


Constipation; backache 
radiating into left knee; 
paresthesia left foot 
and leg. 


Constipation. 


Pneumonia and septi- 
cemia; shortness of 
breath; backache; occa- 
sional pain in both legs. 


Frequency; pressure 
sores on right foot. 


Lifelong constipation; 
dysmenorrhea. 


Constipation; dysuria; 
oliguria. 


Constipation. 


ain in sacral region 
radiating into the left 
sciatic distribution; 
headache; nausea; 
vomiting; photophobia; 
incontinence. 


Menorrhagia and 
leukorrhoea. 


Dysmenorrhea; 
constipation. 


Backache; nocturia; 
stress incontinence. 


Signs 


Mass in pelvis 
adherent to 
sacrum, 


Rectal polyp 
bleeding at times. 


Low abdominal 
mass in hollow 
of sacrum. 


Gluteal mass. 


Tumour in hollow 
of sacrum, 


Tumour in hollow 
of sacrum. 


Mass in hollow of 
sacrum. 


Mass in hollow of 
sacrum found at 
laparotomy. 


Mass in hollow of 
sacrum; hypotonic 
patellar reflexes; 
absent right ankle 
jerk. 


Pelvic mass. 


Mass in hollow of 
sacrum. 


Mass in hollow 
of sacrum. 


Diminished anal 
sphincter tone; 
equino-varus right 
leg; calcaneo-cavus 
right foot; hypexs- 
thesia over feet 
and perineum. 


Mass in left pelvis. 


Mass in hollow of 
sacrum. 


Tumour in hollow 
of sacrum. 


Tender mass in 
hollow of sacrum; 
hypwsthesia over 
S2 and S3 segments; 
relaxation of anal 
sphincter. 


Pelvic tumour. 


Spontaneous fistula 
into rectum, 


Pelvic mass. 


Pelvic mass, 


Therapy 


Laparotomy; 
ligation of 

cyst neck. 
Excision of polyp. 


Aspiration. 


Parasacral excision. 
None. 
Parasacral excision. 


Aspiration through 
rectum. 


Marsupialization to 
abdomen. 


Excision through 
anococcygeal 
incision. 


Trans-sacral 
excision, 


None. 


Aspiration through 
sacral defect. 


None. 


Trans-sacral 
excision. 


Laparotomy; 
marsupialization. 


Abdominal approach 
failed; parasacral 
excision. 


Trans-sacral 
excision. 


Laparotomy. 


None. 


Laparotomy; 
excision, 


Parasacral 
aspiration, 


Results 


Cured; 
meningitis. 


Died; 
meningitis. 
Died; 
meningitis. 
Cured. 
Unknown. 
Died; 
meningitis. 
Died; 


meningitis. 


Died; 
meningitis. 


Cured; 
fistula for 
6 months. 


Cured. 


Died; 
accidental 
rupture during 
rectal examina- 
tion. 


Died; ¢ 
septicemia. 


Unchanged. 


Cured. 


Died. 


Cured. 


Cured, 


Died; 
meningitis. 


Incontinence; 
meningitis; 


recovery. 


Unchanged. 
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se Author and 
reference Age Ser Side Symptoms 


Idem* 32 F. L. Difficulty in 
swallowing. 


Idem . R. Vaginal discharge; 
lifelong constipation. 


‘Calihan® 2 . . Headache associated 
1952 with bowel movement. 


Idem M. . Constipation. 


Idem ZL .. Nausea and pain 
in one side. 


Cone 2s Fe .. Low back pain radiat- 

1957 ing into left leg; consti- 
pation; frequency; 
dysmenorrhea. 


Haddad 3 mos. F. .. Mass over the 
1957 postperineum; 
constipation. 


*Case not proven as meningocele. 
tNot proven to be sacral. 
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RESUME 


Le méningocéle sacré antérieur est une des 
quelques malformations congénitales du systéme 
nerveux central qui répondent au_ traitement 
chirurgical; malgré cela, cette affection souvent 
mal diagnostiquée est traitée inadéquatement, et 
dés lors devient quelquefois fatale. 

Deux cas de méningocéle sacré antérieur, l’un 
chez une femme de 32 ans, l’autre chez un 
nourisson de trois mois, sont rapportés. La 
premiére patiente présenta une histoire de neuf 
mois de douleur dorsale basse intense, irradiant 
a la cuisse et au genou avec antécédents de con- 
stipation, de dysménorrhée, de symptdémes uri- 
naires et un accouchement géné par une masse dans 
la concavité sacrée. On ne trouva guére de signes 
neurologiques, mais on put palper une masse fluc- 
tuante qui adhérait au sacrum en avant et du 
cété gauche. Une plaque simple montra une 
malformation sacrée et un myélogramme révéla 
une difformité de Tespace sous-arachnoidien a 
sa limite inférieure. Le méningocéle fut enlevé 
par une approche trans-sacrée et lTespace qu'il 
occupait, comblé par du gelfoam; le spécimen 
était constitué de collagéne et de tissu conjonctif 


Vol. 


fibreux mais ne contenait aucun tissu nerveuy. 
Les symptémes disparurent aprés l’opération. 

Dans le second cas, celui du nourrisson de troi; 
mois, lhistoire a été celle d’un gonflement d» 
lextrémité inférieure de la colonne, qui augmen- 
tait de volume depuis la naissance. La mass 
pouvait étre mobilisée en avant du coccyx jusqu’au 
sacrum. On ne constata aucune anomalie radio- 
logique et cette masse kystique fut excisée en 
ligaturant son pédicule, qui naissait de la surfac 
antérieure du sacrum. Une seconde masse fibreus: 
adhérente a la premiére fut enlevée du mém 
coup. Un diagnostic de tératome avec méningo- 
céle fut porté. L’opération apporta la guérison. 

L’auteur passe en revue les 53 cas de ménin 
gocéles sacrés antérieurs publiés dans la littéra- 
ture. De ceux-ci, 45 sont survenus chez des jeune: 
femmes; dans la majorité des cas, le diagnostic 
fut porté alors qu’elles étaient dans la vingtaine 
le plus jeune sujet était 4gé de trois mois et le 
plus vieux de 55 ans. La douleur au dos ou au 
membres inférieurs, la constipation, la dysménor- 
rhé et la dystocie, les troubles urinaires, la gén« 
causée par la masse fessiére et les céphalées 
constituaient les principaux symptdmes, alors 
qu occasionnellement on accusa de l’engourdisse- 
ment ou de la faiblesse des jambes. 

L’examen rectal révéla chez presque tous les 
malades une masse kystique adhérente a la con- 
cavité sacrée mais non a la muqueuse rectale, et 
variant en volume de celui d’un polype a celui 
d’une téte d’enfant. Le déplacement du rectum. 
de lutérus et de la vessie fut observé. Si les 
signes neurologiques furent rares, on nota par 
contre une fréquence élevée de malformations 
congénitales, comme _ particuliérement Tutérus 
didelphe ou bicorne. 

La radiographie est un auxiliaire diagnostique 
important: la présence, sur une plaque simple. 
d’un sacrum en cimeterre, ou d’une fissure sacrée, 
est fortement suggestive, alors que le passage 
du médium de contraste jas le méningocéle a 
la myélographie est pathognomonique. Le diag- 
nostic différentiel est a faire avec un, kyste de 
Yovaire ou du ligament large, un kyfe échino- 
coque ou une tumeur présacrée. Pathologiquement 
le sac est constitué par un prolongement des 
méninges sacrées a travers un orifice anormal dans 
le sacrum ou un foramen intervertébral aggrandi. 

Les cas asymptomatiques ne requiérent aucun 
traitement 4 moins qu’on ne craigne une perfora- 
tion. Les cas avec sympt6mes sont avantageuse- 
ment traités par une chirurgie radicale. L’aspira- 
tion du sac est inutile. Si le kyste empéche 
l'accouchement, la césarienne est indiquée. Du 
point de vue technique, la voie d’abord trans- 
abdominale n’est pas recommandée. La méthode 
de choix est celle préconisée par Adson et modifiée 
par Cone, et qui consiste en l’incision transversale 
au milieu du sacrum ou a la région lombo-sacrée, 
suivie de la mise a nue unilatérale du canal 
sacré et Ilablation fragmentée de la coque A 
travers la fenétre sacrée. Les résultats du traite- 
ment ont été jusqu’a maintenant décevants 
puisque le taux de mortalité des cas rapportés 
est de 43.4%. Les 16 morts post-opératoires ont 
toutes été causées par l’infection. I] y eut guérison 
complete chez 18 cas. 
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PYOGENIC OSTEOMYELITIS of the spine is 
a not uncommon disease which may defy 
prompt and accurate ciagnosis. This delay 
and difficulty in diagnosis results from the 
«meliorating effect of “shotgun” antibiotic 
therapy, the minimai early radiographic 
changes and the confusion with spinal 
tuberculosis or spinal disc disease. The 
patient may present with various clinical 
features which Guri (1946)* described as 
ihe hip joint, abdominal, meningeal and 
pack pain syndromes. 

My interest in this entity was prompted 
xy the observation that genito-urinary in- 
fections or operations were apparently fre- 
quent before the onset of a spinal infection. 
This association has been noted by Deming 
and Zaff (1943),° Adlerman and Duff 
(1952),1  Gariepy (1953)' and DeFeo 
(1954).* As a result of this interest, a re- 
view of the cases of pyogenic osteomyelitis 
available from the records of the Toronto 
General Hospital and the Hospital for 
Special Surgery in New York City was 
undertaken in 1954 and 1955. 


CLINICAL RESULTS AND. DISCUSSION 


It was possible to collect 29 cases of 
blood-borne pyogenic osteomyelitis of the 
spine, 18 from Toronto and 11 from New 


TABLE I.—Sire anv MIcRO-ORGANISM IN 
29 SPINE INFECTIONS 


Staph. aureus . .. 8 
B. coli. . insta a 
Unknown. . 10 


Cervical....... all 
Thoracic...... 10 
Lumbar... . 18 


York City. Postoperative spine infections 
have been excluded from consideration in 
this paper. Males were more commonly 
affected than females in the ratio of three 
to one and the patients varied in age from 
12 to 76 years. The site and causative organ- 
isms are indicated in Table I. One infection 
occurred in the cervical region, 10 in the 
thoracic region and 18 in the lumbar 


*Presented at the Annual Meeting of the Canadian 
Orthopzedic Association, Murray Bay, Quebec, June 
29, 1957. 

+Lecturer in Orthopedic Surgery, Queen’s Uni- 
versity, Kingston, Ontario. 
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region. The organism was Staphylococcus 
aureus hzmolyticus in 18 instances and 
Bacillus coli in one instance. In 10 patients 
a causative organism was not isolated from 
the spine lesion but culture from other 
infective foci, a positive blood culture or 
the clinical course allowed the diagnosis of 
pyogenic osteomyelitis. 









TABLE II.—Etro.toaicat Factors IN 
29 SPINE INFECTIONS 










Topical infection................. er 
Other osteomyelitis . Leva gra eStart aera 7 
Pneumonia, empyema. . . sas aerntare ka ies area 
Postnatal uterine infection. .................. 1 
MRM NMN og ae Wicd a 8S ko em Sa A 1 
NERO TUONO aia cin. hoe ee was bere eee 1 
OE SRMMONUIRS x. g-6 snavvsnrals-as.craee oo lea eens 3 
DIC SOON Sc sk odd Sue ik oe ee ee 1 
Rips SAMRORG. ids Fdc acces cee 8 







Etiological factors are indicated in Table 
II. Infection may reach the spine by direct 
extension after a spinal operation, or by 
the blood stream from a distant focus. Of 
the 29 cases, there was a distant focus of 
infection suggesting blood stream spread 
in 21 instances. Such a focus included 
topical infection in four, other bone infec- 
tion in seven, pneumonia and empyema in 
three, postnatal uterine infection in one and 
renal, bladder, prostatic or scrotal infection 
in six instances. In eight cases no etio- 
logical factors were reported. 











































Fig. 1A and 1B.—Active staphylococcal osteo- 
myelitis of 11th and 12th dorsal vertebre a few 
weeks after postnatal uterine infection. Note the 
disc space narrowing and small areas of bone 
destruction in the vertebral bodies. 
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The onset of this disease may be sudden be 
or insidious, with severe or slight back be 
pain accompanied by fever, malaise aid sp 
eventual loss of weight. The pain is usually 
aggravated by movement and coughing 01 
and is worse at night. Localized symptoms \ 
may result from abscess formation in the al 
retropharyngeal, paravertebral, perinephric, 0! 
psoas, pelvic or extradural regions. n 
y' 
The diagnosis of osteomyelitis of the li 
spine is aided by appropriate radiograpl:s si 
(see Figs. 1 and 2). Pyogenic osteomyelitis 
is characterized by narrowing of an inter- 
vertebral disc with associated minimal de- 
struction in adjacent vertebral bodies. Bone F 
destruction and atrophy are rapidly fol- : 
lowed by sclerosis and within a few months I 
by new bone formation which tends to 


produce ankylosis of the affected vertebre. 
There is little or no associated spinal de- 
formity. In comparison, tuberculous osteo- 
myelitis of the spine is characterized by 
a more slowly destructive process with 
minimal sclerotic reaction and _ tendency 
to ankylosis. A localized kyphosis is most 
often present and may be severe. Further 
aid in diagnosis may be gained by a search 
for other foci of infection, a sedimentation 
rate determination, a white blood cell count, 
a blood culture, a tuberculin test and agglu- 
tination tests to discern the rare typhoid 
and brucellar forms of osteomyelitis. Verte- 
bral punch biopsy was used as a diagnostic 
aid in 10 of the Toronto series of 18 cases. 
Aspiration or incision and drainage of an 
associated abscess was done in 11 of the 
29 cases. 

Treatment was usually conservative, and 
operative interference other than vertebra! 
body biopsy was rarely necessary in the 
deepseated vertebral body infection. Ap- 
propriate drainage of associated abscesses 
by aspiration or incision and drainage, 
antibiotic therapy, bed rest and sedation 
usually resulted in resolution of the present- 
ing symptoms. The patient was then al- 
lowed up with spinal support applied until 
ankylosis of the affected area occurred. 
This therapy was used in almost all of the 
29 cases reported, with aspiration of an 
abscess in six and incision with drainage 
of an abscess in five instances. Formal 
spinal fusion was done in three cases. 
Operations to remove dead or infected 






Fig. 2B 


Figs. 2A and 2B.—Healed pyogenic osteomyelitis 
of second and third lumbar vertebree. There is 
no apparent kyphotic deformity. 
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bone were not necessary, though they might 
be required in osteomyelitis following a 
spine operation. 

The prognosis depends to a great extent 
on the portion of the vertebra involved. 
With involvement of the vertebral bodies 
alone, satisfactory healing was usually 
obtained by conservative means in six to 
nine months. A notable exception was a 
young boy with staphylococcal osteomye- 
litis of dorsal vertebrae 8-9 and 10-11, who 
suffered repeated recurrences over seven 


TABLE III.—Enp ReEsuw tts or 29 
SPINE INFECTIONS 


RECN RINNE oot 6 wire mia se as baa we Ole ws aod 
Draining sinus. . . 

Amyloid disease 

Paraplegia 

Death (1 paraplegia; 1 amyloid disease)....... 
Unknown 


vears until treated by aspiration of an as- 
sociated paravertebral abscess and many 
months of penicillin administration. Guri* 
established that when the neural arch of 
the vertebra is affected the patient is more 
commonly troubled with recurrences of in- 


(AZYGOS) \ &/ 
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) PORTAL 
VERTEBRAL |) 


VEIN oF 
SYSTEM 


Fig. 3.—Diagram to demonstrate the rich verte- 
bral plexus of veins and its connections. (Batson.? 
By kind permission of the J. B. Lippincott Com- 
pany and Annals of Surgery.) 
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Fig. 4.—A satisfactory vertebral biopsy tool 
which includes an 11 gauge guide trocar and a 
13 gauge, 125 mm. toothed biopsy needle with 
handles, (Turkel Trephine Instrument.) 


fection and involvement of the spinal cord 
and nerve roots. One of the two deaths in 
this series occurred among the three pa- 
tients with spinal arch involvement. Per- 
sistent infection or paraplegia developed 
in all of these patients. Complications 
included persistence of a draining sinus 
with residual infection in one patient, para- 
plegia in two patients, and amyloid disease 
in two patients aged 17 and 18 years who 
suffered from multiple foci of osteomyelitis. 

The end result was satisfactory in 22 
patients, with the lesions healed and good 
health re-established (see Table III). Three 
patients were troubled by residual com- 
plications—a draining sinus, paraplegia, and 
amyloid disease respectively. Death oc- 
curred in two instances. One of the deaths 
resulted from the complications of para- 
plegia, and the other was attributed to an 
associated acute hemorrhagic colitis in a 
patient with amyloid disease. Two patients 
were lost to follow-up. 


COMMENT 


1. The relation to genito-urinary infec- 
tion.—Since this investigation was primarily 
undertaken to assess the association of 
genito-urinary tract infection with pyogenic 
osteomyelitis, it is interesting to note that 
a uterine, renal, bladder, prostatic or scrotal 
infection preceded the onset of pyogenic 
osteomyelitis in seven of the 29 cases. It 
is accepted that other foci of osteomyelitis 
and topical infection give rise to spine in- 
fection by means of arterial bacterzemia. 
The occurrence of seven cases following 
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genito-urinary infection and three cases in 
association with pneumonia and empyema 
allows speculation on the role of the verte- 
bral plexus of veins in the development 
of spinal infection. 

Batson (1940)? reported that the injec- 
tion of thin radio-opaque material into the 
dorsal vein of the penis of human cadavers 
and live monkeys was followed by a radio- 
graphic extension of the injection mass into 
the vertebral plexus of veins, the bones of 
the pelvis, spine and skull by direct ex- 
tension through this rich valveless plexus 
of vertebral veins when it temporarily 
becomes a bypass for caval and azygos 
venous systems on coughing and straining 
(Fig. 3). It is reasonable to assume that 
the vertebral plexus could similarly serve 
as a route of spread for infection. The large 
venous connections from the lungs, kidneys, 
ureters, bladder, prostate and uterus to the 
vertebral plexus would allow any of these 
organs to serve as a primary focus for the 
development of pyogenic osteomyelitis of 
the spine. 


2. The diagnostic value of vertebral body 
biopsy.—Punch or aspiration vertebral body 
biopsy has recently gained in popularity, as 
indicated by Frankel (1954),° Ottolenghie 
(1955)° and Craig (1956).° This procedure 
is a simple method which yields an accur- 
ate diagnosis by histological examination 
of tissue and culture of the infecting 
organism. The determination of the anti- 
biotic sensitivity of the organism is a 
valuable aid to treatment. It is best per- 
formed with the patient under general 
anesthesia, in a prone position, Accurate 
radiographic control of the biopsy tool in 
two planes is necessary, Possible complica- 
tions include damage to important organs 
such as the kidney or lung, the spread of 
infection to the pleural space and the oc- 
currence of troublesome hemorrhage. No 
complications occurred in the 10 biopsies 
reported and the risk to the patient can be 
considered slight. A Turkel Trephine In- 
strument, which can be used in performing 
a vertebral biopsy, is shown in Fig. 4. 


SUMMARY 

1. Pyogenic osteomyelitis of the spine is 
a not uncommon disease entity, usually 
occurring in the lumbar spine of males 
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and due to infection by Staphylococcus 
aureus hemolyticus. 


2. Involvement of the neural arch of a 
vertebra as compared to the vertebral bociy 
is more commonly complicated by recur- 
rence of infection and paraplegia. 


3. Resolution of the lesion can usually 
be obtained with adequate, prolonged 
antibiotic therapy and immobilization of 
the spine. Operative therapy is seldoin 
necessary as in the treatment of established 
postoperative spine infections. 

4. The rich valveless vertebral plexus of 
veins and its large venous connections may 
be of importance in the spread of infec- 
tion to the spine from adjacent organs in 
about one-fifth of the cases reviewed. 


5. The diagnosis and treatment of this 
condition is aided by vertebral aspiration 
or punch biopsy under radiographic control. 
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RESUME 


Le diagnostic de l’ostéomyélite spinale pyogéne 
ut facilement étre méconnu du fait de l’améliora- 
m clinique par thérapeutique antibiotique 
jiurimédicamenteuse, des changements pe 
ziques minimes a son début et de sa ressemblance 
la tuberculose de la colonne ou a la maladie 
liscale. L’intérét de Tauteur fut soulevé par 
‘observation de la fréquence des _ infections 
s,inales survenant 4 la suite d’opérations ou 
infections génito-urinaires, L’analyse de 29 cas 
ostéomyélite d'origine sanguine fut lobjet de 

a travail; il étudie 18 dossiers de lhépital 

néral de Toronto et 11 de l’hépital de Chirurgie 
spécialisée de New-York. Les hommes sont affectés 
dis fois plus souvent que les femmes et l’dge 

s malades varie de 12 4 76 ans. L’auteur nous 
‘fére aux Tableaux I et II pour ce qui est du 

e et des facteurs étiologiques. 

La maladie peut se manifester de maniére 

udaine ou insidieuse avec une douleur dorsale 

tense Ou minime, accompagnée de fiévre, de 

laise et d'une perte de poids éventuelle. La 

uuleur est souvent aggravée par le mouvement 
et la toux, et augmente le soir. Les radiographies 
facilitent le diagnostic; les clichés montrent dans 
ces cas un rétrécissement du disque intervertébral 
avec une atteinte minime des corps vertébraux 
adjacents. La destruction osseuse et l’atrophie font 
rapidement place a la sclérose, puis en quelques 
mois, & une néoformation osseuse qui tend a 
produire Tankylose des vertébres atteintes. I] y 
a peu ou pas de difformité spinale. La ponction 
biopsie vertébrale a servi au diagnostic pour 10 
des 18 cas de Toronto. 

Le traitement est habituellement conservateur 
et toute manceuvre opératoire autre que la ponc- 
tion biopsie a rarement été nécessaire. Le drain- 
age des abcés, usage des antibiotiques, le repos 


CARCINOMA OF THE BREAST: THE STUDY 
AND TREATMENT OF THE PATIENT. 
(New England Journal of Medicine Medical 
Progress Series), Andrew G, Jessiman, Henry E. 
Warren Fellow and Assistant in Surgery, and 
Francis D. Moore, Moseley Professor of Surg- 
ery, Harvard Medical School, 135 pp. Illust. 
Little, Brown and Company, Boston and Tor- 
onto; J. B. Lippincott Company, Montreal, 1956. 
$4.00. 


In their preface the authors of this mono- 
graph outline the purpose of this review. It 
is to integrate “the operative endocrine and 
metabolic aspects of surgical care of carcin- 
oma of the breast”. It is remarkable that such 
wide and controversial subjects could have 
been dealt with so clearly and adequately it 
this small book. The success is due as much to 
the clear, terse style of writing as to the 
methodical presentation. 

Starting with the setting of the disease, 
the authors outline the role of the oestrogens 
as stimulators and suggest various sources of 
the abnormally high cestrogen levels found in 
many postmenopausal women with mammary 
carcinomas. Cortical stromal hyperplasia is dis- 
cussed and Smith’s theory of its causation is 
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au lit et la sédation ont été suffisants dans la 
plupart des cas pour amener la disparition des 
symptoémes. Le patient est alors autorisé 4 se 
lever; il doit porter un support vertébral qu'il 
gardera jusqu’A ce que I’ankylose soit installée. 

Le pronostic dépend pour une large part du 
segment vertébral affecté. Une guérison §satis- 
faisante est obtenue aprés six 4 neuf mois de ce 
traitement conservateur lorsqu’il n’y a que _ les 
corps vertébraux qui sont touchés. Cependant, 
lorsque les lames sont atteintes l’infection persiste 
et la paralysie s’installe. Les résultats sont soulignés 
au Tableau III. 


COMMENTAIRES 


1. Relation a Vinfection génito-urinaire.—L’ auteur 
note que dans 7 des 29 cas, une infection soit 
utérine, rénale, vésicale, prostatique ou scrotale, 
a précédé l’apparition de l’ostéomyélite pyogéne. 
A cause de cette occurrence et de Tl association 
de trois autres cas dont Ilostéomyélite a été 
précédée de pneumonie et d’empyéme, il est 
permis de spéculer sur le réle du plexus veineux 
vertébral dans le développement de Tl infection 
spinale, 

2. La valeur diagnostique de la ponction biopsie 
vertébrale.—Celle-ci a été popularisée par Frankel 
(1954), Ottolenghie (1955) et Craig (1956). 
De technique simple, elle permet l’examen histo- 
logique du tissu, la culture des agents pathogénes 
et l’antibiogramme. Elle est pratiquée sous anes- 
thésie générale, le malade en pronation avec 
controle radiologique de Jlinstrument dans _ les 
deux plans. Les complications possibles, dont les 
malades examinés ont été exempts, comprennent 
la blessure du rein ou du poumon, l’étendue de 
infection 4 la plévre et le déclenchement d’une 
ee grave. L’instrument est illustré a la 
ig. 4. 


outlined. Mention is made of mammary car- 
cinoma occurring when treated with cestro- 
gens for carcinoma of the prostate. 

Following this, the authors discuss methods 
of separating tumours that are cestrogen stim- 
ulated from those that are not so rote A 
scheme for investigation is described and the 


method of calcium excretion estimation is 
given in detail. The stilboestrol stimulation test 
is also described and explained. It is made 
clear that these tests are not complicated and 
do not require elaborate laboratory techniques. 


The place of local as opposed to radical 
mastectomy is touched on and the indications 
for castration, adrenalectomy and hvpophysec- 
tomy described. Finally, schemes for treatment 
are given. These depend on the clinical types 
of the disease which the authors have classi- 
fied into eight groups varving from the “young 
and early” to the “late with visceral spread”. 

In conclusion, this book can be recom- 
mended to all as it gives a concise, practical 
and up-to-the-minute picture of diagnosis and 
treatment of mammary carcinoma, not only 
in the early, localized type of case but also in 
those cases where spread has occurred. 





248 


CANADIAN JOURNAL OF SURGERY 


TANTALUM GAUZE AS A SUPPORTING AGENT IN AORTIC LESIONS: 
PRELIMINARY REPORT* 


J. T. MacDOUGALL, B.A., M.D., C.M., F.R.C.S.(Ed.), F.R.C.S.[C], 
A. C. ABBOTT, B.A., M.D., C.M., F.R.C.S.(Ed.), F.R.C.S.[C], F.A.C:S., 
T. K. GOODHAND, B.Sc., M.D. and E. N. ANDERSON, D.V.M., Winnipeg, Man. 


THE TREATMENT of aortic aneurysms has 
aroused much interest and experimental 
work in the past 10 years. Originally efforts 
were directed towards supporting the wall 
of the aneurysm in order to prevent further 
progression with eventual rupture. Wrap- 
ping the vessel with reactive cellophane,’ 
perivascular injection of dicetyl phosphate,* 
and surrounding the sac with fascia lata® 
or a layer of nylon net® have all been 
employed experimentally and clinically. 

Resection of the aneurysm and replace- 
ment by an aortic homograft or plastic 
prosthesis have come to be considered the 
best methods of dealing with this lesion. 
However, not all aneurysms are amenable 
to these methods of treatment, and it is 
impossible to resect some of them. 

The authors consider that the use of a 
supporting medium should not be neglected 
(a) in non-resectable lesions, (b) as a 
support to a homograft or plastic prosthesis 
in resectable lesions, (c) in thrombo- 
endarterectomy and (d) as a support to 
venous grafts. 

Tantalum gauze as supplied for use in 
surgery was suggested as a_ suitable 
medium because: (1) It is strong and 
capable of resisting strain for a consider- 
able period. (2) It is pliable and easy to 
mould, manipulate, cut and sew, without 
the use of special instruments or appliances. 
(3) It is not injurious to tissue and does 
not produce undesirable chemical-or physi- 
cal reaction in surrounding tissue. (4) It 
is sufficiently porous to allow the growth of 
vessels through the mesh to supply the 
wall of the vessel. (5) It acts as the skele- 
ton for the development of a fibrous tissue 
sheath which is dense and strong. 


EXPERIMENTAL WORK 


The following experiments were devised: 
A. Technique.—Under intravenous thio- 


*From the Department of Surgery, University of 
Manitoba, and the Abbott Clinic, Winnipeg. 


pentone (Pentothal) and inhalation ether 
anesthesia, the abdominal aorta of a 
series of mongrel dogs of varying sizes was 
isolated by reflecting the descending colon 
and peritoneum, and the aorta was molbil- 
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Fig, 1. Fig. 2. 


Figs. 1 and 2.—Artist’s drawings illustrate 
method of oe - aorta with tantalum mesh, 
with overlap of edges and interrupted sutures. 


ized from the renal vessels to the trifurca- 
tion, the lumbar vessels being doubly 
ligated and divided. The aorta thus exposed 
was wrapped in a single layer of tantalum 
gauze after stripping the adventitia. The 
gauze was sutured in place with 000 silk. 
The peritoneum was sutured over the gauze 
(Figs. 1 and 2). Of the 14 animals operated 
upon, seven survived sufficiently long to »e 
of value. The animals were destreyed at 
intervals, survival time varying from six 
days to 180 days. Actual survival times were 
six, 12, 17, 30, 49, 118 and 180 davs. 
Specimens were examined, photographd 
and preserved in formalin, The aorta and 
supporting gauze were split longitudina ly 





April 1958 


AORTIC LESIONS 


Fig. 4. 


Fig. 3.—Abdominal aorta x 75 (H.&E.). Aortic wall and intimal surface are intact. No 
inflammatory reaction around tantalum wire (118 days’ survival). Fig. 4.—Abdominal aorta x 
75, elastic tissue stain. Elastic tissue normal in amount and fibres intact (118 days’ survival). 


and the intima was examined grossly, The 
gauze was stripped from the aortic wall 
and sections were cut of the aortic wall 
and the tissue surrounding the gauze. Sec- 
tions were stained for elastic tissue and 
for muscle. 

Results. — The peritoneum over the 
wrapped vessel was intact in each instance. 
There were no visceral adhesions to the 
line of peritoneal incision. Specimens of 
six, 12, and 17 days’ survival were easily 
removed from the abdomen. The gauze 
stripped from the aorta without difficulty. 

In the four remaining specimens of 30, 
49, 118, and 180 days’ survival, the aorta 
was surrounded by a mass of firm scar 
tissue, fixing it to the posterior abdominal 
wall. The fibrous mass was adherent to 
the inferior vena cava but did not obstruct 
it. In the 118 day specimen, one ureter 
was involved in the fibrous mass but was 
not obstructed. It was necessary to remove 
these specimens by sharp dissection from 
the posterior abdominal wall. The gauze 
was stripped with difficulty and a firm 
smooth sheath of fibrous tissue surrounded 
the aorta. 

On opening the vessel, the intima was 
found to be smooth, shiny and intact. The 
intima in the wrapped area appeared to 
be depressed in relation to the intima in 
the unwrapped area. 

Microscopically the intima was intact in 
all specimens (Fig. 3). The amount of 
elastic tissue appeared to be normal and 


the fibres intact (Fig. 4). The media in 
some specimens showed evidence of slight 
degeneration in the outer third. 

At 12 days’ survival, considerable fibrous 
tissue with small blood vessels was seen 
between the gauze and the arterial wall. 
At 49 days, fibrous tissue had grown 
through the mesh and filled the interstices. 
Approximately 1 mm. of fibrous tissue was 
found between the gauze and the wall. At 
118 days the intima and muscular coat 
were intact and showed no evidence of 
degeneration, and there was 1-2 mm. of 
fibrous tissue between the gauze and the 
arterial wall. Findings were similar at 180 
days. 

No reaction 


Was seen 


inflammatory 
around the wire mesh in any specimen 
(Fig. 3). 

B. Technique.—The left thoracic cavity 
was opened and the descending thoracic 
aorta mobilized, just above the diaphragm, 


two pairs of intercostal arteries being 
divided and ligated with 000 silk. The 
procedure described in “A” was then 
carried out and the chest closed without 
drainage. The anzsthetic was intratracheal 
oxygen-ether with intravenous thiopentone 
(Pentothal). A total of 13 dogs was oper- 
ated upon. Twelve specimens were ob- 
tained, the survival times ranging from four 
days to 355 days. Actual survival times 
were five, five, 35, 48, 72, 173, 180, 195, 
202, 235, 235, 235, and 355 days. The speci- 
mens were examined as in “A”. Direct 
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Fig. 5.—Thoracic aorta with adherent viscera 
(180 days’ survival), Note the relative depression 
of intima of wrapped portion; smooth intimal 
-—" and fibrous tissue between gauze and aortic 
wall, 


blood pressure readings with a mercury 
manometer were taken above and below 
the wrapped area at the time of sacrifice. 

Results.—Blood pressure readings taken 
above and below the wrapped area showed 
no significant variation in any dog of this 
series. 

All specimens were adherent to the 
thoracic wall, but the two five-day sur- 
vival specimens were easily mobilized. The 
remainder were firmly fixed and required 
sharp dissection for removal. The wrapped 
area was surrounded by a dense fibrous 
scar in the ten older specimens, to which 
the left lung and cesophagus were adherent 
in varying degree. Aeration of the left lung 
did not appear to be interfered with. The 
lumen of the cesophagus was not dimin- 
ished. 


Fig. 6.—Thoracic aorta x 75, H.&E. No inflam- 
matory reaction was seen around tantalum mesh 
(180 days’ survival). 


Vol. | 


Specimens with adherent viscera were 
removed and split longitudinally. The in- 
tima in all instances was smooth and 
appeared somewhat depressed below the 
intima of the aorta above and below the 
wrapped area (Fig. 5). It appeared to be 
intact in each specimen. In the 48 day 
survival specimen the intima appeared 
almost translucent in the wrapped area, 
and the gauze mesh could be seen through 
the intima in two small areas. It was found 
possible to include the tantalum gauze in 
the microscopic sections. No inflammatory 
reaction was seen around the tantalum 
wire (Fig. 6). The intima was intact in 
all specimens. Elastic tissue stains showed 
no damage to the elastic tissue of the 
aortic wall. 

Two specimens with survival times of 
five days and 173 days showed aortic 
medial necrosis of the type seen in human 
specimens. Specimens at 195 and 202 days 
showed some thinning of the media with 
patchy degeneration of the media in its 
outer one-half. The remainder (eight speci- 
mens) showed no medial degeneration. At 
355 days’ survival, the aortic wall appeared 
to be intact. 


DISCUSSION 


Tantalum gauze proved easy to work 
with, and no technical difficulties were en- 
countered in its use in these experiments. 
The absence of inflammation around the 
tantalum wire was obvious in all sections. 

The dogs used in this experiment were 
of all age groups, and the two instances 
of marked medial necrosis were in elderly 
dogs in which there were gross _arterio- 
sclerotic changes in the aorta. 

Grossly, each specimen was surrounded 
by a firm fibrous mass which required 
sharp dissection for its removal in all 
specimens with over 17 days’ survival time. 

Suturing the peritoneum over the gauze 
in the abdominal series was apparetitly 
effective in preventing visceral adhesions. 
Inability to close the parietal pleura in the 
chest resulted in visceral adhesion of vary- 
ing degree, which did not apparently inter- 
fere with pulmonary aeration or cesopa- 
geal lumen. 

The appearance in the specimens of 
depression of the intima of the wrapy ed 
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aorta below that of the unwrapped vessel 
was considered to be due to fixation of 
the aortic wall by fibrosis, and the preven- 
tion of normal retraction on removal of the 
specimen. 

The gauze wrapping did not interfere 
wit circulation distal to the wrapped area, 
as tar as could be ascertained, for blood 
pressures above and below the area were 
identical. No definite evidence of growth 
of blood vessels into the aortic wall was 
seen. The presence of some degree of 
medial necrosis in the outer one-third of 
the media was considered to be due 
possibly to fixation of the wrapped area, 
and to the pressure exerted on nutrient 
blood vessels by the intermittent aortic 
pulsations here in contrast to the un- 
supported area which permitted expansion 
and contraction of the aortic lumen. This 
degree of necrosis was not considered to 
be of great significance by the pathologist. 


CONCLUSIONS 


1. Tantalum gauze is considered to be 
a suitable medium for support of the aortic 
wall. 

2, Its use causes no significant nutrient 
changes in the aortic wall. 

3. It causes no significant circulatory 
disturbance below the point of wrapping. 

4. It produces no inflammatory reaction. 

5. A dense fibrous sheath is formed with 
the gauze as a skeleton, fixing the vessel 
to the parietes. 

6. Covering the gauze with a serous 
membrane prevents visceral adhesions in 
the abdomen. 

7. No fragmentation of the gauze is 
observed up to a period of 355 days. 

It is hoped to continue these studies by 
inserting a heterologous graft in the thor- 
acic aorta of a series of dogs and support- 
ing each alternate one with tantalum gauze, 
thus determining its efficacy in prevent- 
ing aneurysm formation in the graft. 


ACKNOWLEDGMENT 


This work was made possible by a grant from 
the Banting Institute. Our thanks are due to 
Professor J. M. Lederman, Professor of Pathology, 
University of Manitoba, for his interpretation 
of the microscopic sections, and to his staff for 
cutting the sections and taking the photomicro- 
graphs. Our thanks are also due to Johnson & 
Johnson for supplying the tantalum gauze, to the 


AORTIC LESIONS 


251 


Associated Anesthetists for providing anesthesia, 
and to Miss Nancy Jay for Figs. 1 and 2. 


REFERENCES 


. BERMAN, J. K. AND Hutt, J. E.: The treat- 
ment of aneurysms with fibroblastic agents, 
Surg. Gynec, & Obst., 94: 543, 1952. 

. Wyuir, E. J., Kerr, E. anp Daviess, O.: Ex- 
perimental and clinical experience with 
the use of fascia lata applied as a graft 
about major arteries after thromboendar- 
terectomy and aneurysmorrhaphy, Surg. 
Gynec. & Obst., 93: 257, 1951. 

. McCune, W. S. et al.: The nutrition of blood 
vessel grafts. An India ink injection study 
of their vascularization, Surg. Gynec. 
Obst., 94: 311, 1952. 

. Swan, H.: Arterial grafts (editorial), Surg. 
Gynec. ¢& Obst., 94: 115, 1952. 

. LowENBERG, E. L.: Aneurysm of the abdom- 
inal aorta—a report of two cases treated 
by “cutis grafting”, Angiology, 1: 396, 
1950. 


. Appott, O. A.: Clinical experience with the 
application of polythene cellophane upon 
aneurysms of the thoracic blood vessels, 
J. Thoracic Surg., 18: 435: 1949. 

. Croot, H. J.: Ligation of the aorta and the 
use of cellophane for abdominal aneurysm, 
Brit. J. Surg., 38: 432, 1951. 

. SCHILLING, J. A., Favata, B. V. AND RADAKO- 
vicH, M.: Studies of fibroplasia in wound 
healing, Surg. Gynec. & Obst., 96: 143, 
1953. 

. BAnnson, H. T.: Definitive treatment of sac- 
cular aneurysms of the aorta with excision 
of the sac and aortic suture, Surg. Gynec. 
dé Obst., 96: 383, 1953. 

. VarcaAs, L. L. AND DETERLING, R. A., JR.: 
Use of nylon net for the external support 
of blood vessel grafts and aneurysms, 
Surgery, 34: 1061, 1953. 

. Coo.ey, D. A. AND De Bakey, M. E.: Surgical 
considerations of excisional therapy for 
aortic aneurysms, Surgery, 34: 1005, 1953. 


RESUME 


Bien que le meilleur traitement de l’anévrisme 
oy on soit la résection et le remplacement par 
une homogreffe ou une prothése synthétique, les 
auteurs considérent tout de méme qu'il ne faut 
-_ négliger l’usage des manchons protecteurs (a) 
ans les cas de lésions non réséquables (b) pour 
renforcer une homogreffe (c) aprés une thrombo- 
endartérectomie, ou (d) pour supporter les greffes 
veineuses. La maille de tantale est la prothése 
~ les auteurs préférent a cause de sa solidité, 
e sa malléabilité, et de son inertie chimique. 

Les auteurs rapportent deux séries d’expériences 
pratiquées sur laorte abdominale ou sur l’aorte 
thoracique de chiens de tailles variées. Dans les 
deux séries, un segment d’aorte fut mobilisé, 
libéré de son adventice, puis recouvert d’un 
treillis de tantale, fixé par de la soie 000. Les 
animaux furent sacrifiés 4 des intervalles variant 
de 5 a 355 jours et les spécimens furent examinés, 
photographiés et conservés dans la formaline. On 
nota que le treillis de tantale était de maniement 
facile n’ayant soulevé aucune difficulté technique 
et n’avait produit aucun signe d’inflammation. 
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Les spécimens prélevés un mois et plus aprés 
Yopération furent découverts enfouis dans une 
trame de tissu conjonctif si dense que leur extir- 
pation exigea une dissection minutieuse dans 
chaque cas. On ne trouva pas d’adhérence dans 
Yabdomen lorsque le treillis fut recouvert de 
péritoine; par contre dans le thorax la plévre 
pariétale ne se prétant pas 4a une manceuvre 
semblable, on observa des adhérences viscérales 
d’étendue variable ne nuisant cependant pas a 
la ventilation ou au transit cesophagien. 

La circulation n’a guére aaa étre modifiée 
si on se fie aux pressions artérielles qui furent 
trouvées identiques en amont et en aval du 
segment entouré, Le léger degré de nécrose au 
niveau du tiers superficiel de la média semble 
avoir résulté de la fixité du segment entouré et 
de la pression exercée sur les vaisseaux nourriciers 
par les pulsations aortiques intermittentes alors 


FATE OF ORLON AORTIC IMPLANT 
IN MAN 


In discussing their findings in a patient who 


died two and a quarter years after the inser- 
tion of an abdominal aortic graft of orlon 
cloth, Eastcott and Wilson of London, Eng- 
land, (Lancet, 1: 353, 1958) point out that 
there is a scarcity of observations on the man- 
ner in which such material is finally accom- 
modated in the human aorta. 


In the present case, the authors had oper- 
ated upon a man aged 63 with an aortic 
aneurysm, and resected the latter which in- 
volved the aorta from 3-4 cm. below the renal 
arteries to the first part of the common iliac 
arteries. They restored the gap by a graft 
of orlon cloth previously prepared in the form 
of a bifurcation. The patient recovered well 
and experienced no further pain, but died two 
and a quarter years later of tuberculosis. 

At autopsy, the following features were 
found: (1) Fibrin had been deposited on 
the internal aspect of the orlon only in patches; 
large areas of the orlon were completely bare. 
(2) The outer surface of the orlon was not 
attached to surrounding tissues, except at the 


que normalement la lumiére aortique est cap: ble 
d’expansion et de contraction. 


En conclusion, les auteurs considérent le trellis 
de tantale adéquat pour consolider la paroi 
aortique. Son usage ne produit aucune altération 
importante de la paroi, aucune perturbation cir- 
culatoire, ni aucune réaction inflammatoire. Le 
treillis sert de squelette 4 une couche fibreuse 
dense, qui immobilise le vaisseau. Il ne sest 
produit aucune fragmentation du treillis ou cours 
d’une observation sétendant jusqu’A 355 jours. 


Les auteurs projettent de poursuivre des études 
sur la mise en place chez des chiens de greftons 
hétérologues dans l’aorte thoracique, recouverts 
d’un manchon de tantale, afin de déterminer 
l’efficacité d’une telle précaution dans la préven- 
tion des anévrismes qui résultent souvent de ces 
greffes. 


anastomoses and down the sides where there 
were seams joining the anterior and posterior 
halves of the graft. (3) There were transverse 
wrinkles in the orlon at some places. (4) At 
one point a free edge of the graft had been 
inadvertently turned in and protruded into the 
lumen, but here there was no increase in fibrin 
formation. (5) Tissue around the graft was 
dense, pale grey, connective tissue, less than 
1.5 mm. in thickness. 

Microscopy showed that the tissue covering 
the orlon on the outer side was dense colla- 
genous fibrous tissue and almost avascular. 
There was no sign that the orlon had any 
irritative or productive effect on tissues. The 
orlon was not infiltrated by fibroblasts or histio- 
cytes, and there was very little foreign body 
giant cell reaction. There was no sign of endo- 
thelialization. 

This inert behaviour of the body towards 
the orlon reflects that of an arterial homograft 
with negligible foreign body reaction, even at 
wrinkles and other faults in the preparation 
and insertion of the graft. The authors consider 
that the findings in this case are so surpris- 
ing that some peculiarity of the patient or his 
treatment may be suspected. Study of further 
long-term grafts is indicated. 
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LUMBAR SYMPATHECTOMY: A LONG TERM FOLLOW-UP 
ON 124 OPERATIONS DONE FOR ARTERIOSCLEROSIS 
AND BUERGER’S DISEASE OF THE LOWER LIMBS* 


H. F. ROBERTSON, M.B., B.Sc.,(Med.), F.R.C.S.[C], Toronto 


Tis PAPER PRESENTS the results of a long 
term follow-up on 124 sympathectomies 
dene by various surgeons at the Toronto 
General Hospital from 1932 to 1950 for 
arteriosclerosis and Buerger’s disease of the 
lower limbs. 


This survey was begun to discover how 
many good results were obtained from 
sympathectomy, how many remained good 
and for how long, which symptoms and 
sizns were most benefited, and whether 
digital plethysmography, added to the usual 
tests, would be a useful objective control 
method. 

The majority of the patients were seen 
personally; a few were assessed from 
history, follow-up notes and questionnaires. 
The cases studied were unselected except 
for discarding those without sufficient re- 
liable data. 


A small number of patients with occlusive 
arterial disease, not operated on, have been 
followed up as controls to represent in 
some degree the natural course of this 
disease. One remembers that in arterio- 
sclerosis and Buerger’s disease the lesions 
are quite variable in extent and distribution, 
and the natural course varies greatly. In 
both, the natural response to occlusion is 
a collateral circulation so variable that it 
may completely counterbalance the lesion, 
or may be quite inadequate. 

Throughout this investigation it was kept 
in mind that clinical assessment of the 
response of circulatory disease to therapy 
is notoriously fallacious, particularly the 
subjective responses. Therefore every effort 
was made towards objectivity and strict 
assessment. 

The choice of patients for sympathec- 
tomy varied somewhat because a number 
of surgeons were responsible for these 
patients. Generally a conservative attitude 
predominated. Poor risk patients such as 
those quite senile, those with widespread 


*From the Department of Surgery, University of 
Toronto. 


arteriosclerotic changes, and those with 
advanced cerebral, cardiac, pulmonary or 
urinary tract disease were not offered 
sympathectomy. Patients with gangrene or 
ulceration extending from the toes on to 
the foot or leg, or those with extensive 
early gangrene of the foot or leg, or those 
with an acutely fulminating lesion were not 
submitted to sympathectomy, Patients with 
marked trophic changes or marked rest 
pain were not accepted as a rule, particu- 
larly if the popliteal and distal pulses were 
absent. In Buerger’s disease sympathectomy 
was usually not done while the disease was 
rapidly progressing and acute, though an 
early sympathectomy was felt at times to 
protect the patient from skin necrosis and 
infection and also to limit the extent of 
amputation, especially when vasospasm was 
a marked feature. In cases of arteriosclero- 
sis early sympathectomy was often done for 
the same reasons. Over the years a variety 
of skin temperature tests, or other tests to 
assess the blood flow in the extremity, were 
carried out. Usually the clinical assessment 
of cases was relied on; as has been found 
in other similar studies, patients responding 
poorly to laboratory tests might respond 
well to sympathectomy. In short, the pa- 
tients selected for sympathectomy were 
those most likely to do well, and to show, 
as a series, low morbidity, amputation, and 
mortality rates. 

Whenever possible pathological material 
was re-examined. This procedure helped in 
the correct classification of cases of arterio- 
sclerosis and Buerger’s disease. 


RESULTS 


This follow-up study presents cases of 
arteriosclerosis and of Buerger’s disease so 
that the two may be compared. 

The age and sex of the patients followed 
the usual pattern, as shown in Table I. 
The majority of patients with arterio- 
sclerosis were in the 50-70 year age group, 
those with Buerger’s disease in the 30-50 
group. There was one arteriosclerotic in 
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TABLE I.—AGE Anp Sex or PATIENTS WITH 
OccLusIVE VASCULAR DISEASE 








54 arteriosclerotics 40 Buerger’s 
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his twenties. This is not surprising on re- 
calling various studies of juvenile arterio- 
sclerosis.’ One notes under sex distribu- 
tion only four female arteriosclerotics, and 
no cases of Buerger’s disease in females. 
The only diabetic was a Chinese male aged 
65, an arteriosclerotic. 

Only three of the 54 patients with arterio- 
sclerosis had both limbs affected when first 
seen; 16 of the remaining 51 cases in which 
only one limb was involved when first 
seen eventually had the other limb affected. 
Nineteen of the 40 cases of Buerger’s 
disease had both limbs affected when first 
seen; seven of the 21 remaining patients 
who had only one limb involved when first 
seen eventually had the other limb affected. 

Table II shows the follow-up period 
by various monthly groups. Limbs that 
survive the first few months after sym- 
pathectomy are usually good for many 
years in both arteriosclerosis and Buerger’s 
disease. Twelve out of 62 arteriosclerotic 
limbs were amputated after sympathectomy 
because of continuing pain or necrosis; this 
is not a high incidence of amputation. 
The loss of six out of 62 limbs after 
sympathectomy for Buerger’s disease, be- 
cause of continuing pain or necrosis, is 
also a low incidence. The largest number 
of patients was in the group followed up 
for over six years, with only three late 
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TABLE II.—Periop or FoLLow-up AFTER SYMPATHECTOMY OR INTERVAL BEFORE Post-SYMPATHECTOMY 
AMPUTATION OR POSTOPERATIVE DEATH* 


Vol. 1 


leg amputations in cases of arterioscleros s 
and one late amputation in the group with 
Buerger’s disease. The majority of the 
arteriosclerotic patients lived for many 
years. Seven of the 13 late deaths, unrelated 
to sympathectomy, were cardiovascular in 
nature, four being due to coronary throm- 
bosis. This is not an unusually high rate 
of cardiovascular deaths considering the 
age grouping. 

The response of limbs to sympathectomy 
has been assessed under main indications 
such as claudication with or without 
necrosis (Table III). There is of necessity 
overlapping to some extent. Good results 
were those in which the patient was com- 
pletely relieved of symptoms and _ signs 
for some years. Fair results were those 
in which the patient was relieved of major 
complaints but retained some minor dis- 
ability such as mild claudication after a 
long walk. Poor results were those with 
no relief. The results of sympathectomy in 
arteriosclerotic disease will be presented 
first. 


ARTERIOSCLEROSIS 


The group of patients suffering from 
claudication without necrosis was the 
largest. After 23 sympathectomies there was 
a good result in eight limbs and fair im- 
provement in eight. In seven there was no 
improvement, three of the limbs coming 
to amputation, which in one case resulted 
in postoperative death. These results lie 
between the optimistic figures of De Bakey, 
Creech and Woodhall® with 85% a good 
result, and Mavor’s® with only 17% im- 
proved. 


In the group associated with claudication 
with necrosis there were 14 sympathec- 
tomies, six giving a good result. Eight 








Follow-up period: 


Postoperative 
months 


amputation 





No. 











62 sympathectomies for arteriosclerosis 


62 sympathectomies for Buerger’s 














NE oi chase p Ain wicte ae 8 5 
RR ie Siss wind tex bios 12 7 
Ns aoe NG a's fh sig: allele So's 2 

EES Senne renee 6 

a) eee ode ive 12 

Nk ares sien stiles ks 6 

6 years to 20 and up....... 16 








*Amputations of toes, part feet, not shown here. 


Postoperative Postoperative Postoperative 
death No. amputation death 

5 2 2 

2 5 4 

1 1 
4 
7 
14 
29 
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TABLE III.—INpIcaTIONS FoR SYMPATHECTOMY AND RESPONSE OF PRESENTING SIGNS AND SYMPTOMS TO 


Indications for sympathectomy No. Good 
Cl: udication 

Without necrosis............ 

With MOCTOMB..... 2. ...0555 
Constant pain 

With necrosis 

Without necrosis............ 
Impending gangrene 
Suverficial necrosis............. 
Gangrene toes 
Cold extremity 


62 sympathectomies 
for arteriosclerosis for 
Response to sympathectomy 


SyMPATHECTOMY 


62 sym ee 
uerger’s 
Response to sympathectomy 


‘air Poor No. Good Fair Poor 


10 


merous m Oy 
mi iyi ow wo 
li Pinw va 





Ph lebitis 
With claudication 
Without claudication 


sympathectomies gave a poor result, three 
ending in amputation, with one postopera- 
tive death. The report of Coller et al.’ 
in 1949 was more optimistic than this but 
a more recent paper reported a lower 
recovery rate with more amputations. 

Of the 12 limbs with constant pain, in- 
cluding night or rest pain, 11 showed 
necrosis. Constant pain with necrosis is 
generally regarded as an evil omen, But 
in this series, after 11 sympathectomies, 
five had a good result and two a fair 
result. There were four poor results, each 
ending in amputation with one post-ampu- 
tation death. It was noted frequently that 
pain persisted until an ulcer healed or 
until a toe was removed and the stump 
healed. Thus sympathectomy by _ itself 
does not stop ischemic pain in the pres- 
ence of unhealed ulcers and necrosis, but 
undoubtedly expedites and actively aids 
the healing of many small lesions, with or 
without the aid of gentle surgery such as 
the careful removal of necrotic tissue. 

Patients with definite impending gan- 
grene of limbs did not do well after 
sympathectomy. Of five sympathectomies 
in this group, three limbs were lost, one 
patient died after sympathectomy and one 
died after amputation following sympathec- 
tomy. These patients had usually many 
other symptoms and signs and were truly 
in desperate condition as far as limb viabil- 
ity was concerned. 

Superficial necrosis is not of necessity 
of grave import. Sympathéctomy gave a 
good result in two out of five limbs so 


7 2 
7 5 


affected, and a fair result in one. Two 
patients died, one after an amputation fol- 
lowing sympathectomy. An increased blood 
supply, along with increased care of the 
limb and the patient in hospital, apparently 
turned the balance in favour of healing in 
some cases. 

Gangrene of toes has been listed separ- 
ately in two cases but was seen in other 
cases along with other symptoms and signs. 
Removal of toes may relieve pain com- 
pletely and along with sympathectomy end 
in a good result. In some centres more 
local amputations and debridements are 
being done with some success.” '° 

Phlebitis was seen in two cases of arterio- 
sclerosis, incidental to other main condi- 
tions. These were not cases of Buerger’s 
disease. 


BUERGER'’S DISEASE 

In Buerger’s disease we again find claudi- 
cation without necrosis the largest group. 
Of 25 sympathectomies eight gave a good 
result; 10 gave a fair result. Only seven 
sympathectomies gave a poor result, three 
ending in amputation. 

Of nine sympathectomies for claudica- 
tion with necrosis two gave good results 
with cessation of pain and healing of 
necrosis. Of seven poor results two ended 
in amputation. 

Constant pain, including night or rest 
pain, with necrosis occurred in six limbs, 
and in three was completely relieved by 
sympathectomy. Three were unrelieved, 
two ending in amputation. The two limbs 
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TABLE IV.—PostorerRaTIVE COMPLICATIONS OF SYMPATHECTOMY 


Complications 


General 
Hemiplegia 


Pneumonia. . . 


Pulmonary embolism 
Intestinal distension 
AOTOMNOMMIGWUIS .. 665. ce cee ee cess 


Sympathectomy wound 
Hematoma and infection 
Deteriorating vascular state 


General 

P.O. increased pain and/or spread gangrene 
with loss toes or forefoot 

P.O. increased pain and/or spread gangrene 
with loss foot 

P.O. increased pain and/or spread gangrene 
with loss leg 


Amputation stump 
Infection.... 


Non-healing 


grouped under constant pain without necro- 
sis did badly after sympathectomy, one 
being amputated. This is too small a num- 
ber from which to draw conclusions but 
one recalls that many patients in the 
claudication without necrosis group who 
did well also had rest pain which was 
relieved by sympathectomy. 


Impending gangrene was the main indi- 
cation for sympathectomy in two cases, 
both of which had a good result. This 
might be explained by the relief of vaso- 
constriction which is often very pronounced 
in Buerger’s disease as opposed to arterio- 
sclerosis. 


In the group of six limbs with superficial 
necrosis only two had a fair result from 
sympathectomy; four results were poor, one 
limb being amputated. 

In two patients coldness of the extremity 
was the major complaint; it was relieved 
by sympathectomy. 


Superficial, migrating phlebitis was noted 
in only 14 of the limbs with Buerger’s dis- 
ease, though it had always been diligently 
sought for and recorded. The fact that 
superficial or deep, and large or small 
vessels may be affected to quite a variable 


In 62 sympathectomis 
for Buerger’s 


In 62 sympathectomies 
for arteriosclerosis 





No. Deaths related !o 
cases sympathectom: 


Deaths related to 
sympathectomy 


Age 57; postoperative stroke; 
hypertension. 

Barrett, age 83, post. symp., 
post. amp.; cystitis and pyeli- 
tis. 


Age 74. 
No 
postoperative 
deaths 


Ages 75 and 76. 


Barrett, age 83; Smith, age 58; 
Wood, age 74. 


Wood, post. symp., post amp. ; 
B. welchii. 

Smith post. symp. ; post. amp.; 
?cor. ?pul. emb. 


extent may account for this. Phlebitis with 
or without claudication seems to have been 
an unfavourable sign, limbs without claudi- 
cation faring worse. It was however the 
accompanying necrosis, pain, or claudica- 
tion that determined the poor result here. 
The results in Buerger’s disease in this 
series are not as favourable as in some re- 
ported series; though criteria are so variable 
that comparison is not really fair."‘-'* 


POSTOPERATIVE COMPLICATIONS 


Postoperative complications were uncom- 
mon (Table IV). A few postoperative 
deaths are to be expected in any series of 
operations on the elderly and in this series 
seven deaths related to sympathectomy 
were confined to the arteriosclerotic group. 
These patients were all over 70 except one 
aged 57, a hypertensive who suffered a fata! 
stroke, and another aged 58 who died 
either of a coronary thrombosis or of a pul 
monary embolus. There were two deaths 
due to wound infection and these were 
avoidable although each patient was age 
74. Only two cases of intestinal distension 
were noted, a low figure for this sometime 
troublesome postoperative condition. Th: 





April 1958 


four instances of thrombophlebitis in the 
Buerger’s group did not unduly retard the 
progress of any patient or interfere with a 
good result later. There were several ex- 
amples of genito-femoral or other neuralgia 
but they were of minor and _ transient 
nature. 


DIscussION 


A study of the lengths of sympathetic 
chain and/or the number of ganglia the 
various surgeons thought they had removed 
showed that a more detailed description 
of the operation should be made and would 
help subsequent research (Table V). There 
have been many recent articles emphasiz- 
ing the extreme anatomical variability of 
the lumbar sympathetic system.'* 1° Atlas’ 
and others have related the various lengths 
of lumbar chain removed with the physio- 
logical effects in foot, leg and thigh and the 
clinical result. Many of the good immediate 
and long-lasting results in this follow-up 
occurred when comparatively short lengths 
of chain had been removed. Probably this 
was so because most lesions were distal, 
and usually it was the mid and: caudad 
lumbar chain that was removed; that is the 
portion of the lumbar sympathetic chain 
that controls the vasomotor fibres to the 
toes, foot and leg. Nevertheless, it is highly 
desirable to perform as definitive an opera- 
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tion as possible, and more complete removal 
of the lumbar sympathetic chain seems to 
be the present trend, though too high re- 
section may shunt blood away from distal 
parts to the thigh and thus endanger toes 
or the foot.'* 18 

Apropos the physiological effect of sym- 
pathectomy a word should be said in 
favour of reverting, sometimes, to spinal 
anesthesia if reliable preoperative skin 
temperature, plethysmographic or other 
tests are to be obtained. Limb or body 
warming, nerve block and _ paravertebral 
lumbar sympathetic block are often not de- 
pendable. However a fall in blood pressure 
or a psychomotor upset after spinal anes- 
thesia may also render tests unreli- 
able.* ** 2° Fig. 1 demonstrates the point 
well. Body or limb heating, paravertebral 
sympathetic block, drugs, etc., gave an 
entirely negative and false picture of the 
true vasodilator capacity (Fig. la). Only 
after spinal anzsthesia did the capacity 
for dilatation of this patient’s vessels be- 
come evident (Fig. 1b). Sympathectomy 
gave an excellent vasodilator response and 
a spectacularly successful clinical result 
(Fig. lc). Of interest also were several 
excellent examples of paradoxical skin tem- 
perature reactions, in which the skin tem- 
perature fell in response to sympathetic 


TABLE V.—RE LATION OF LENGTH OF LUMBAR CHAIN REMOVED TO RESULT OF SYMPATHECTOMY 


O.R. note re amount 
of chain taken No. 
sympathectomies 


Arteriosclerosis 

One ganglion 3 
Two ganglia 4 
Three ganglia 14 
Four ganglia 3 
Crus to pelvis 15 

2 to iliac ete. 

Bilateral simult. 0 
0 chain 0 
Indefinite 22 


Physiological effect 
_of sympathectomy 


Clinical result 
of sympathectomy 
Not Length chain 
Good Nil Improved improved taken (path.) 


3 
2 


1-5em.—4 

6 . 5-10em.—18 
1 10-15em.—9 
7 


First ganglion 

said to have 

been taken in 
2 cases. 





Buerger’s disease 
One ganglion 
Two ganglia 
Three ganglia 
Four ganglia 
Crus to pelvis 

2 to iliac ete. 
Bilateral simult. 
0 chain 
Indefinite 


1- 5em.—8 
5-10em.—14 
10-15em.—0O 
O symp. 
found—1 
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PULSE VOLUMES LEFT GREAT TOE 


no pulse fair pulse good pulse 
vol. vol. vol. 


Fig. 1.—Excerpts from plethysmograms showing 
_— of various vasodilatory methods on blood 
ow. 


block, and in these cases loss of tissue did 
result after sympathectomy.’ 
Sympathectomy had no adverse effect on 
male potency in this series. However only 
two of the sympathectomies included the 
first lumbar ganglion. Neither of these pa- 
tients complained of impotence. The ques- 
tion of the adverse effects of removal of 
the first lumbar ganglia on male potency, 
ejaculation and sterility still seems un- 
settled.”*-** In this series only three patients 
complained of erectile loss. Sympathectomy 
was not the cause of impotence in these. 
No patient could be shown to be sterile 
or to have ejaculatory disability. On the 
other hand aged athletes were encountered 
with amazing stamina or imagination. 
Smoking is generally banned in occlu- 
sive vascular disease. Smoking frequently 
elevates blood pressure and pulse rate, 
and causes peripheral vasoconstriction.*°-*° 
However Fig. 2 is an example of a vasodila- 
tor response to smoking recorded plethy- 
smographically; similar responses have been 
noted on several occasions during plethy- 
smography. Statistically smoking dic not 
seem a serious hazard in this series (Table 


PULSE VOLUMES RIGHT INDEX FINGER 


Before smoking While smoking 


fair pulse vol. very large pulse vol. 


aaenenee from plethysmograms showing 


an Son rather than vasoconstriction while 


smoking. 


Vol. 4 


VI). Reliable data were hard to get bu‘ 
many patients were seen after sympathec- 
tomy for both arteriosclerosis and Buerger’s 
disease who had continued smoking steadih 
for many years and still showed gooc 
results. Of 12 arteriosclerotics suffering 
from claudication, who continued to smoke, 
six had a good result, four a fair and two 
a poor result. Of 15 patients with Buerger’s 
disease suffering from claudication and 
continuing to smoke eight had a good 
result, three a fair result and only four a 
poor result, one losing toes, one a foot and 
two losing a leg. Possibly some of the cases 


TABLE VI.—RELATION OF SMOKING TO RESULT 
oF SYMPATHECTOMY 


Indication for 
sympathectomy No. 





Good Fair Poor 





Arteriosclerosis 


Claudication 
still smokes.... 12 
stopped smoking 1 


Buerger’s disease 


Claudication 
still smokes. ... 15 
stopped smoking 5 


of Buerger’s disease we have all seen, that 
seemed suddenly to do badly when smoking 
was recommenced, were about to have a 
recrudescence of their recurrent type of 
disease. 


TABLE VII.—Cases or ARTERIAL 
IN ARTERIOSCLEROSIS 


THROMBOSIS 


Nine cases of thrombosis 





One case arterial embolism in arteriosclerosis 


58 years; aur. fib.; saddle emb.; below-knee 
amp. 3 and 8 years; later sympathectomy to save 
stumps but Gritti-Stokes and mid-thigh amp. 
necessary. 


*+ =clinical diagnosis; 0 = path. diagnosis. 


Arterial thrombosis was diagnosed clinic- 
ally only once in the 54 arteriosclerotics 
in this series (Table VII). Perhaps it should 
have been found more commonly clinically. 
Eight of 11 amputated limbs thoroughly 
examined showed arterial thrombosis. Other 
authors report it to be the greatest single 
factor influencing the circulation and 
viability of the limb.*°*-** 
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Six patients who refused operation were 
used as controls and followed up for four 
io 10 years. One arteriosclerotic died at 
65 of a coronary occlusion, but his claudi- 
‘ation had been lessening, allowing normal 
valking. Another who had claudication for 
: time, then 10 years ago a femoral artery 
thrombosis now has had no symptoms 
tor six years and has a better circula- 
‘tion in the affected: leg clinically and by 
plethysmography. Another patient has had 
me definite coronary occlusion and has 
ingina pectoris, but claudication is usually 
tbsent. The other two arteriosclerotics show 
narked improvement, one at 73 doing a 
‘ull day’s heavy labour (Fig. 3). The one 
patient with suspected Buerger’s disease 
had claudication and a big toe ulcer which 
healed with simple dressings. This man 
has been symptom free, working a full day, 
for five years. But these cases on the whole 
were milder and were obviously less rapidly 
progressive than those operated on in our 
series. They remind one of the ability of 
the collateral circulation to counterbalance 
occlusive arterial disease and the natural 
variations in the course of occlusive arterial 
disease. 

Indeed there seems to be no practical 
and certain way of telling in a long term 
follow-up which cases benefited from 
sympathectomy mainly, and which bene- 
fited also from naturally enlarging collateral 
channels, the ordinary and natural but quite 
variable response to occlusive arterial dis- 
ease. This may be so, even though many 
patients had an immediate favourable 
response to sympathectomy and retained 
a warm, dry foot and leg for years after- 
wards. Atlas,** for example, followed up 
sympathectomies done for ‘occlusive arterial 
disease using oscillometric readings for a 
check. He found that over many years in- 
creased oscillometric readings corresponded 
to clinical improvement. But there is no 
way of proving how much improvement 
was due to the response to sympathectomy 
and how much due to natural enlargement 
of the collateral blood supply. 

Plethysmography has proven a very sensi- 
tive method of recording changes in the 
volume of circulation in the digits. It has 
been most useful in demonstrating the 
vasodilator response to sympathectomy, the 
length of time the response remained ele- 


LUMBAR SYMPATHECTOMY 


vated, and how soon it varied. It was 
equally useful in demonstrating the vaso- 
motor response to the various drugs used, 
to body and limb heating, to pain, fear and 
other psychic and emotional stimuli. As a 
control, plethysmography is so sensitive 
that the tests are themselves hard to control 
because the varying vasomotor reactions of 
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Fig. 3.—Excerpts from plethysmograms showing 
spontaneous improvement in blood flow 1949-56. 


the patient, even under the best regulated 
conditions, may give a false value to any 
single test.*! 

Generally sympathectomy can be counted 
on to increase the blood supply of the 
skin, thus offsetting necrosis and infection 
or even allowing healing of open lesions in 
many cases. Many patients in this series 
had a warm dry leg 10 to 20 years after 
sympathectomy. Barcroft and others have 
shown that sympathectomy may also im- 
prove the blood flow to muscle.** -*° This 
finding may account for the frequent relief 
of claudication in this series. 


There is a variable but definite tendency 
for a limb suffering from deficient blood 
supply and relative anoxia to build up a 
collateral circulation. In considering the 
effect of sympathectomy on the vessels of 
a limb one must balance the extent and 
progression of the occluding lesions against 
the natural tendency towards an enlarging 
collateral circulation. Such collateral vessels 
may be small and non-pulsatile, but they 
may be very numerous and carry an ade- 
quate blood supply unless trauma, infection, 
or thrombosis intervene to swing the bal- 
ance toward necrosis. Sympathectomy 
allows an increased blood flow by eliminat- 
ing vasoconstriction, so that large and small 
vessels not stenosed by organic disease may 
become fully dilated, arterioles opening 
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fully to sweep blood through the previously 
static capillary beds. This mechanism has 
been demonstrated frequently by plethys- 
mography, nail bed capillary microscopy, 
and skin temperature tests.*7-*° 


SUMMARY 


In this series of 124 sympathectomies for 
occlusive arterial disease of the lower limbs, 
62 were done for arteriosclerotic disease. 
Improvement was shown in half to two- 
thirds of these when claudication, constant 
vain or superficial necrosis was the main 
indication for operation. Impending gan- 
grene was not averted. Of 62 sympathec- 
tomies done for Buerger’s disease improve- 
ment was seen in about half when claudi- 
cation or constant pain was the main 
indication for operation; only one-third 
were improved when superficial necrosis 
was the indication, while in two cases of 
impending gangrene complete recovery 
took place. 
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SYMPATHECTOMY FOR RAYNAUD'S 
PHENOMENON 


A follow-up study of the results of sym- 
pathectomy performed at the Mayo Clinic on 
70 women with Raynaud’s disease and another 
54 with secondary Raynaud’s phenomenon has 
recently been published by Gifford and his 
colleagues (Circulation, 17: 5, 1958). 

The criteria for diagnosis of Raynaud's dis- 
ease included episodes of bilateral Raynaud’s 
phenomenon caused by cold or emotion; at 
the most, minimal grades of skin gangrene; 
absence of other primary causal disease; 
symptoms for at least two years. Follow-up 
was by questionnaire, re-examination or both. 
Most patients were under 40 at operation. 


Two-thirds had preoperative trophic changes 
or sclerodactylia. The 70 with Raynaud’s dis- 
ease had a total of 89 sympathectomies 
(cervicothoracic ganglionectomy (Adson); re- 
section of thoracic trunk (Smithwick); lumbar 
sympathectomy) and were followed up for 
from one to 28 years (mean 12 years). 


LUMBAR SYMPATHECTOMY 


RESUME 


Cette étude concerne 124 sympathectomies 
lombaires; dans 62 cas il s’agissait de troubles 
des membres inférieurs causés par l’artériosclérose; 
la claudication, la douleur constante ou la nécrose 
superficielle étaient les indications opératoires et 
les résultats furent favorables dans 66% des cas. 
La gangréne, lorsqu’elle semblait imminente n’a 
pu étre empéchée. Soixante-deux interventions sur 
le sympathique lombaire furent faites pour maladie 
de Buerger; il y eut 50% de bons résultats en 
ce qui concerne la claudication ou la douleur 
constante; dans un tiers des cas de nécrose super- 
ficielle il y eut amélioration; deux cas en instance 
de gangréne furent sauvés. L’auteur nous avertit 
que seuls les cas qui semblaient les plus favorables 
furent soumis 4 lintervention; ceux qui présen- 
taient de la gangréne ou des troubles importants 
de l'état général ne furent pas opérés. 

En général, la sympathectomie améliore la circu- 
lation cutanée, ce qui permet l’amélioration des 
lésions de la peau; elle améliore aussi la circula- 
tion dans les artéres des muscles, ce qui explique 
le soulagement fréquent de la claudication. Le 
membre qui souffre d’une irrigation insuffisante 
a une tendance variable mais nette 4 établir une 
circulation collatérale compensatrice. Les vaisseaux 
collatéraux peuvent étre petits et impalpables, 
mais leur nombre peut permettre une irrigation 
suffisante 4 moins que l’infection ou la thrombose 
ne viennent contrecarrer le processus réparateur. 
La sympathectomie, en éliminant la_vasoconstric- 
tion, augmente l’apport sanguin dans _ les _lits 
capillaires. 

L’auteur croit que la_ pléthysmographie est 
une technique d’investigation qui donne des ren- 
seignements précieux concernant lirrigation san- 
guine dans le membre affecté et qu’elle permet 
une évaluation anticipée des résultats de l’opéra- 
tion. 


The effects of sympathectomy on the upper 
limbs were rated as excellent in seven, good 
in 30, fair in six, poor in 25 cases. On the 
lower limbs the effects were excellent in 15, 
good in two and poor in one. Thus, as in 
other reported series, results of sympathec- 
tomy for Raynaud’s disease proved much better 
and more predictable in the legs than in the 
arms. There was a high incidence of relapse 
after sympathectomy of the upper limbs. The 
data do not permit conclusions about the 
advantages of postganglionic over pregangli- 
onic sympathectomy. The incidence of long 
term good results of surgical treatment is not 
much greater than that of conservative treat- 
ment, but probably patients with more severe 
disease were selected for surgery. 

Sympathectomy carried out for Raynaud's 
phenomenon secondary to other diseases in 
women before 1946 gave poor results as re- 
gards the arms in 33 out of 46, and as regards 
the legs in nine out of 18 cases. 

The authors conclude that sympathectomy 
should be reserved for the more severe and 
progressive Raynaud's disease. 
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SURGICAL TECHNIQUE 


A CONCEPT OF AUTOMATION IN VASCULAR SURGERY: 
A PRELIMINARY REPORT ON A MECHANICAL INSTRUMENT FOR 
ARTERIAL ANASTOMOSIS* 


I. J. VOGELFANGER, M.D. and W. G. BEATTIE, M.D., Ottawa, Ont. 


SURGICAL TECHNIQUE since antiquity has 
been based essentially on manual skill. 
Even our dynamic century of unpreced- 
ented technological progress left almost 
untouched the mechanically dormant art 
of surgery. 

In the past, there have been occasional 
attempts to introduce mechanical ideas into 
surgical practice. Few of these were ac- 
cepted, possibly because they were too 
complicated, but probably because they 
lacked an integrating theme of mechaniza- 
tion. This has tended to create an atmos- 
phere almost predicting oblivion for any 
automatic instrument. 

About two years ago, a program of auto- 
mation in surgery was begun in association 
with the National Research Council. Pre- 
cedence was given to problems in vascular 
surgery because of current interest. 

The publication of the Russian achieve- 
ment! in this field added impetus to this 
work. The result of two years’ work is the 
instrument described below. 


DESCRIPTION OF THE INSTRUMENT 


The instrument is a modified stapler, 
performing an everting interrupted metallic 
suture (Fig. 1). The instrument consists 
of two universal handles for grasping inter- 
changeable split bushings, of varying dia- 
meters (Fig. 2). One driving bushing 


Fig. 1.—Instrument assembled. 


*From the Department of Surgery, Ottawa Civic 
Hospital, Ottawa; the National Research Council, 
Department of Mechanical Engineering, Ottawa; 
al the Animal Diseases Research Institute, Hull, 
Que. 


Fig. 2.—Instrument disassembled with 8 mm. 
bushings in handles. 


carries the fine U-shaped tantalum staples. 
The other with its moulding surfaces acts 
as the anvil. The staples are designed to 
clinch at a predetermined thickness to 
ensure viability of the vessel walls (Fig. 3). 


Use OF THE INSTRUMENT 

After exposure, the appropriate bushing 
is chosen and placed in the handle. The 
severed host vessel is everted over the 
anvil bushing (Fig. 4). One end of the 
graft is everted over the staple-driving 
bushing. The handles are locked together 
by spring connectors, which guide the 
vessel-covered bushings into accurate ap- 
position of intima to intima. At this moment 
the staples are driven through both wal's 


Ss 
od 


Fig. 3.—Staples clinched on transparent film. 
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Fig. 5.—Proximal anastomosis completed with 
bushings in place after removal of handles. 


Sie: tin eaiiaal ; Pe food Naik Fig. 7.—Proximal and distal anastomosis com- 
_ Fig. 6.—Proximal anastomosis completed, bush- pleted; no blood flow. 
ings removed, staples visible. 


_ Fig. 8.—Clamps removed. Blood flow re-estab- Fig. 9.—Lateral radiograph of pig abdomen 
lished, Anastomosis leakproof. (eight weeks postoperative). Graft outlined by 
staples. 
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Fig. 10.—Lateral radiograph of pig abdomen 
(eight weeks postoperative), Aortogram to show 
graft patency. 


and clinched. A special mechanism releases 
both handles at once, allowing the split 
bushings to fall away from the completed 
blood-proof anastomosis. 


ANIMAL EXPERIMENTS 


Ten pigs were operated upon with in- 
sertion of aortic homografts using the 
stapling instrument. The time elapsing from 
exposure of the vessel until re-establish- 
ment of blood flow through the graft was 
on an average between five and 10 minutes. 


Fig. 11.—Smooth intimal union at both suture 
lines (six weeks postoperative). 


Vol. 1 


This procedure is illustrated in Figs. 
6, 7 and 8. The patency of each graft w: 
established by an aortogram prior to sa 
ficing the animal (Figs. 9 and 10). 

The gross specimens and micropho: 
graphs are presented in Figs. 11 and 


DIsCuSssION 


Dependence on manual skill, which 
limited, and failure to supplement it by 
mechanical device prevents surgery fro 
implementing progressive ideas in medical 
research. The introduction of the principle 
of automation into surgical technique can 
make the difficult easy and the impossible 
an achievable reality. The instrument 
described above serves as an initial step 
in the application of this principle and 
promises advances in scientific, clinical and 
defence problems. 

Mechanization exceeds the realm of 
human skill and opens new horizons in 
physiological research through  experi- 
mental surgery. 

In the unexplored field of small vessel 
anastomosis, the mechanical device com- 


bines the advantages of speed and high 
precision, with the elimination of the un- 
avoidable trauma associated with prolonged 
manual effort. This introduces the possi- 
bility of transplanting organs by creating 


new blood supply from distant sources. 
In operations requiring interruption of 
blood supply to vital organs, the saving of 
time accomplished by such an instrument 
may decrease the necessity for by-pass 
procedures and hypothermia. 


Fig. 12.—Microphotograph (magnification x 2')) 
of anastomosis, Host aorta—to right. Graft—to le't. 
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In days of peace, procedures requiring 
highly specialized surgical technique may 
be within the grasp of the average surgeon, 
while in days of war, when mass casualties 
present overwhelming demand for special- 
ized skill under pressure of time, automa- 
tion may answer the problem. 


SUMMARY 


An instrument for anastomosis of blood 
vessels is presented; its mechanical principle 
has been tested successfully on animals. 
The principle of automation in surgery is 
illustrated by this preliminary report. 

The instrument is described and animal 
tests are documented, Its potential applica- 
tion is discussed. 


ATLAS OF EYE SURGERY. R. Townley Paton, 
Clinical Professor of Ophthalmology, New York 
University School of Medicine, and Herbert 
M. Katzin, Manhattan Eye, Ear and Throat 
Hospital; illustrated by Daisy Stilwell. 248 pp. 
Illust. McGraw-Hill Company of Canada Ltd, 
Toronto, 1957. $15.75. 


This is a disappointing book by authors whose 
surgical skills are highly regarded and who 
have previously made well-written and import- 
ant contributions to the ophthalmological 
literature. Its scope is intentionally limited 
to selected operations for the following eight 
groups of conditions: cataract, glaucoma, 
retinal detachment, corneal transplantation, 
enucleation and evisceration, strabismus, and 
pterygium; 464 line drawings form the major 
part of the work, and the accompanying text 
is purposely brief. The drawings are adequate 
ut in no way superior to illustrations in other 
texts in clarifving the steps of the various 
operations. 

The chief weakness of the work lies in the 
sketchiness and inadequacy of the text. Too 
many essential details are omitted from the 
description of each operation to make it of 
major value. One also has the impression that 
the text was thrown together hurriedly, since 
the style is poor and grammatical errors recur. 

A few examples may be cited to illustrate 
the book’s weaknesses, The section on anzs- 
thesia limits itself to Van Lint akinesia, re- 
trobulbar injection and injection of the superior 


VASCULAR SURGERY 


ACKNOWLEDGMENTS 


The authors wish to thank Mr. G. Klein, Mr. 
A. Smialowski, and Mr. C. Fischer, of the Depart- 
ment of Mechanical Engineering, National Research 
Council, without whose co-operation this me 
would not have been accomplished. Thanks are 
due to Dr. P. J. G. Plummer and his staff of the 
Animal Diseases Research Institute, including Dr. 
D. Mitchell, Dr. J. Howell, Mr. D. Heyland and 
Mr. W. Conroy, for their generosity in time and 
facilities. The assistance of Dr. D. Cockburn, 
Dept. of Radiology, Dr. J. Patton, Dept. of Pathol- 
ogy and Mr. M. Smith, Dept. of Photography, 
Ottawa Civic Hospital, is greatly appreciated. 
The authors are specially grateful to Dr. Charles 
Mitchell of the Defence Research Board for his 
enthusiastic support of the project. 


REFERENCE 


1. AnprRosov, P. I.: New method of surgical treat- 
ment of blood vessel lesions, A.M.A. Arch. 
Surg., 73: 902, 1956. 


rectus muscle. A 4 cm. needle is recommended 
for the retrobulbar block, but the needle gauge, 
the concentration and amount of procaine, 
etc., are not mentioned. The recommended site 
of needle puncture is described no more spe- 
cifically than “the inferior temporal cul-de-sac”, 
while the accompanying illustration suggests 
that the puncture is being made at about the 
midpupillary line. The procedure of peripheral 
iridectomy in angle-closure glaucoma is not 
illustrated and is covered in the text bv one 
brief sentence. In the section on loop extrac- 
tion of the dislocated lens, a faultv technique 
is suggested, since there is no implication in 
either the drawing or the text that the initial 
direction of the loop must usually be upward, 
so as to clear the superior pole of the lens. 

In spite of its weaknesses, most ophthalmo- 
logists will be able to find some points of 
interest, and will enjoy noting the authors’ 
preferred techniques. Resident surgeons, for 
whom the work is mainly intended, may also 
derive some benefit from its perusal, but even 
for the beginner too much has been omitted 
to make it a trulv profitable guide. The authors 
have attempted a new method of supplement- 
ing the teaching of eye surgery, which this 
reviewer feels is based on faulty principles, 
since success in eye surgery can be attained 
only by meticulous attention to many small 
details. A more complete and carefully written 
text in a subsequent edition could greatly 
enhance the value of this atlas. 
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CASE REPORTS 


ADENOMA OF THE COMMON BILE DUCT CAUSING 
OBSTRUCTIVE JAUNDICE 


J. A. McINTYRE, M.D., F.R.C.S.[C]* and C. L. MAUTNER, M.D., Toronto 


Every FEW YEARS isolated reports of ob- 
structive jaundice caused by benign tu- 
mours of the extrahepatic biliary ducts 
appear in the medical literature. Com- 
prehensive reviews of the subject have 
been published by Moore, McElwee and 
Ramiti! and by Chu.’ It is our intention 
to present a brief study of the problem 
and to report a case of adenoma of the 
common bile duct which was successfully 
excised. 

The usual clinical picture is that of the 
gradual onset of a relatively persistent and 
severe obstructive jaundice. There may be 
mild or moderate associated pain, nausea 
and vomiting but these findings are by no 
means constant. Choledocholithiasis or 
cholelithiasis if present may influence 
symptoms considerably. Insufficient cases 
have been reported in the literature to 
establish any consistent syndrome. 

Pathologically a great variety of benign 
tumours have been described. Epithelial 
tumours such as adenoma, papilloma or 
polyp were the most common, Fibroma, 
lipoma, neuroma, melanoma, myxoma, 
xanthoma and mixed tumours comprised 
the remainder. The total number of cases 
reported by Moore and his colleagues was 
52 and the authors remark that there were 
at least 13 reports of successful removal 
of benign biliary tract tumours. Chu found 
54 reported cases in the literature, of which 
he considered 29 acceptable; 11 patients 
underwent successful excision of the tu- 
mour. 


Case REPORT 


S.D., a 39 year old white Canadian, was 
admitted to St. Joseph’s Hospital, Toronto, on 
February 28, 1955. The chief complaint was 
of the sudden onset of painless jaundice on 
February 21, 1955. This had been preceded 
for three days by anorexia and a sense of 
heaviness in the right upper quadrant but no 


*From the Department of Surgery and Pathology, 
St. Joseph’s Hospital, Toronto. 


severe pain and no nausea or vomiting. At 
about this time he also noticed the presence 
of dark urine and clay-coloured stools. There 
was never any intolerance of fried or fatty 
foods, but for six months there had been 
gradually increasing constipation of a mild 
variety. There was no history of excessive in- 
take of alcohol, recent injections, blood dona- 
tions or transfusions. 

The patient was well developed and nour- 
ished. The liver was questionably palpable 
but definitely tender. There was deep jaundice 
but otherwise there were no_ significant 
abnormalities on physical examination. 

Laboratory investigations revealed the fol- 
lowing: van den Bergh test values elevated, 
both direct and indirect, with a total of 19.1 
units; serum alkaline phosphatase markedly 
elevated—37.7 units; cephalin cholesterol floc- 
culation—negative; thymol turbidity—control 
1.1 units, test 2.8 units; serum proteins 7.55 
g. % with albumin/globulin ratio 4.1/3.45; 
urine—bile 4 plus, urobilin negative. 

It was thought that he was suffering from 
an obstructive jaundice most likely caused by 
a silent biliary calculus. 

At operation on March 3, 1955, the gall- 
bladder was normal. It was thin-walled and 
contained no calculi. The common and hepatic 
ducts were dilated but there was no thickening 
of the walls. There were large, soft, discrete 
and vascular lymph nodes about the cystic 
and common bile ducts. 

Choledochotomy was performed and a small 
firm nodule 0.5 cm. in diameter was palpable 
at the lower end of the common bile duct. 
However a sound was considered to enter 
the duodenum and the nodule was thought to 
represent a lymph node. A T-tube was placed 
in the common duct and cholangiography 
carried out with Diodrast on the operating- 
room table. This showed a persistent obstruc- 
tion at the lower end of the common bile 
duct in radiographs taken at two, five and 5 
minutes. There was excellent filling of tie 
hepatic radicles, the hepatic ducts, the cystic 
duct, and the gall-bladder. The common bile 
duct was partially filled and the dye within 
it ended abruptly, suggesting that the duct 
was blocked. No dye was seen within tie 
duodenum. After 15 minutes the hepaiic 
radicles had almost completely drained, and 
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Fig. 1 


Fig. 2 


Fig. 1.—Operative cholangiogram—two minutes. Fig. 2.—Operative cholangiogram—15 


minutes. 


all the opaque material had apparently passed 
into the gall-bladder, as none was seen in the 
common bile duct or the duodenum. 

For this reason an anterior, longitudinal 
duodenotomy was performed and a_ large 
metallic sound inserted into the common bile 
duct from above. This caused prolapse of a 
small, firm, pinkish tumour 9.5 cm. in diameter 





through the ampulla of Vater. The growth 
was excised at its base with a scalpel and 
a long-armed T-tube was inserted into the 
common bile duct and duodenum. The latter 
was closed transversely in three layers. 

It was considered at operation that the 
patient was suffering from obstruction of the 
common bile duct due to an adenoma of its 





Fig. 4 


Fig. 3.—Benign adenoma of common bile duct x 8. Fig. 4.—Benign adenoma of common 


bile duct x 80. 
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lower end. Pathological sections showed such 
an adenoma situated in the common bile duct 
just proximal to the junction of the duct and 
the duodenum. The adenoma consisted of 
dilated glands forming cystic spaces. It was 
covered with a single layer of columnar epi- 
thelium and there was no evidence of malig- 
nancy. A liver biopsy was taken and showed 
biliary obstruction with pericholangitis. 

The patient made an uneventful recovery 
with no complications. His urine gradually 
cleared of bile and his van den Bergh value 
was 0.1 direct and 0.1 total on May 19, 1955, 
one month after removal of the T-tube. 

It is now three years since the operation 
was performed, and the patient had no 
symptoms and no abnormalities on physical 
examination. 


SUMMARY 


It does not appear likely that the clinical 
preoperative diagnosis of obstruction to the 
common bile duct by benign neoplasm 
will be made very frequently. However, 
the survival rate after local excision of these 


lesions should be satisfactory in view of 
their benign nature. A case is reported of 
an adenoma of the common bile duct 
causing obstructive jaundice. The tumour 
was successfully excised and there has been 
no evidence of recurrence on follow-up 
of three years’ duration. 


THE HEALING OF WOUNDS, Edited by Martin 
B. Williamson, Loyola University, Chicago, 202 
pp. Illust. McGraw-Hill Company of Canada 
Limited, Toronto, 1957. $7.35. 


This small book is in effect a symposium on 
the healing of wounds which was held at the 
Stritch School of Medicine, Loyala University, 
Chicago. As noted in the preface, the sym- 

osium did not cover all the research that had 
ss or was being carried out on the problem 
of wound healing, but did delineate the more 
recent significant work and attempt to point 
the direction for future study. 

Several of the contributors to the sympos- 
ium, and the editor himself, are biochemists, 
and one feels that this symposium will be of 
little value, except to the biochemist or the 
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RESUME 

Les tumeurs bénignes des canaux biliaires extr.i- 
hépatiques se retrouvent occasionnellement—Moore 
et coll. en ont rapporté 52 cas; Chu en a trouvé 54 
cas dans la littérature. Il s’agit le plus souvent ce 
tumeurs épithéliales telles qu’adénome, papillonie 
ou polype; on a aussi identifié des fibromes, 
lipomes, neuromes, mélanomes, myxomes, xan- 
thomes et des tumeurs mixtes. Le tableau clinique 
est le plus souvent celui d’un ictére par obstruc- 
tion progressif et grave; il n’y a pas en somme 
de syndrome particulier. 

Dans le cas rapporté ici, il s’'agit d'un homme 
de 39 ans, avec ictére progressif indolore sans 
histoire d’intolérance aux lipides. Le diagnostic 
dictére par obstruction fut fait; des examens de 
laboratoire ont montré des épreuves de van den 
Bergh a taux élevé, une phosphatase alcaline a 
37.7 unités, un thymol a 2.8 unités; une forte 
quantité de bile dans les urines, sans _urobiline. 
L’opération révéla une obstruction du cholédoque 
a son extrémité inférieure—une cholangiographie 
fut faite durant l’opération et montra l’obstruction 
a l’extrémité vatérienne du cholédoque. Une duo- 
dénotomie permit de réséquer une petite tumeur 
de 0.5 centimétre, qu'une sonde métallique passée 
par le haut avait fait hernier 4 travers l’ampoule 
de Vater; on laissa un tube en T et la plaie 
duodénale fut refermée en trois plans. L’examen 
pathologique révéla un adénome simple sans 
malignité, la biopsie du foie montra une image 
dobstruction biliaire avec  péri-cholangite. Les 
suites post-opératoires furent normales et trois ans 
apres Pinterventisin, le patient se porte parfaite- 
ment bien. 


research worker in clinical fields who is prim- 
arily interested in the metabolism of wound 
healing. Some of the chapters are filled with 
biochemical data, the nature of which woul: 
be completely foreign to the average reader 
of this journal. 

However, the chapter on the “Clinic«! 
Approaches to the Concepts of Wound Hea! 
ing” is well written and re-affirms the fund: 
mental principles, particularly in surgical 
wounds of adequate exposure, meticulot 
hemostasis, elimination of dead space, minim 
izing the tension in a closed wound, etc. 

The bibliography which accompanies th 
papers submitted by the individual contribu 
tors is extensive. 





April 1958 


CONGENITAL ANOMALIES 


CONGENITAL ANOMALIES IN A CENTENARIAN 


BURNS PLEWES, M.A., M.D., M.S., F.R.C.S.(Edin. C.), Toronto 


TiiE TREATMENT of diseases related to 
Meckel’s diverticulum most often falls in 
the province of the pediatric surgeon. In 
a review of this subject, Wansbrough, 
Thomson and Leckey’ point out that in- 
testinal obstruction caused by this congeni- 
tai anomaly has no definite age incidence 
at the Hospital for Sick Children, Toronto. 
Inspired by their article, the following case 
is reported. 


A woman of 101 years was admitted to the 
Toronto East General Hospital on December 
8, 1956, after three days of abdominal pain 
and vomiting. Though deaf, she was lively and 
co-operative. The pain was not constant; she 
was somewhat dehydrated, but thin with 
wrinkled shiny skin. The abdomen was sca- 
phoid except for a rounded prominence in 
the midline below the umbilicus, over which 
there was a wide vertical scar from an opera- 
tion for a pelvic tumour many years previously. 
Apparently there had been an incisional hernia 
for many years. Loops of small bowel could 
be easily felt beneath the skin and, while most 
of the mass could be returned to the abdomen, 
the hernia was never completely reduced and 
returned as soon as pressure was removed. 
No tenderness or other hernia could be demon- 
strated. Bowel sounds were increased. Vomit- 
ing was occasional and consisted of dark 
brown feecal-appearing fluid. Roentgen exam- 
ination showed mildly dilated loops of small 
bowel. Laboratory examinations showed hzmo- 
globin value 13.6 g. per 100 ml., non-protein 
nitrogen (NPN) 85 mg. %, serum chloride 
316 mg. %, sodium 129 mEq./I., potassium 
4.4 mEq./1. 

A Levine tube was passed into the stomach, 
removing a quantity of brown foul fluid, and 
shortly afterward the patient passed gas by 
rectum. Intravenous fluids were administered. 
Enemas gave poor results. 

The following day she appeared to be no 
better, and surgical intervention for acute 
small bowel obstruction, thought to be due to 
incarceration in an incisional hernia, was de- 
cided upon. 

At operation via an incision through the 
old scar over the hernia there was no evidence 
of strangulation of the bowel in the wide- 
mouthed hernial sac, though some loops were 
adherent to the wall. The site of the obstruc- 
tion was a kink of the lower ileum due to the 
pull of a Meckel’s diverticulum, the tip of which 


was adherent to omentum which plugged the 
sac of a right indirect inguinal hernia. On re- 
leasing the diverticulum from the incarcerated 
omentum, the kinking was released. Distended 
proximal ileum contracted. Collapsed intestine 
distally became filled. Active peristaltic waves 
were seen passing over the whole area. The 
base of the diverticulum was wide, as was the 
lumen of the intestine. No further procedure 
was carried out, except that the incisional 
hernia was repaired in closing the abdomen. 

The patient got out of bed the next day and 
convalescence was rapid. When she went home 
on December 1956, laboratory _ tests 
showed Hb. 11.0 g. 4, NPN 28 mg. %, serum 
chloride 460 mg. %, sodium 135 mEq./I., potas- 
sium 4.7 mEq./I. 


9¢ 
——- 


Nine months after this episode, the pa- 
tient, a widow, remains well and is keeping 
house for her 80 year old daughter who 
goes out to work. 

If complications of Meckel’s diverticulum 
are going to ogcur, symptoms usually ap- 


pear in the first two years of life. Symptoms 
of indirect inguinal hernia are often longer 
delayed. In this case it took both congenital 
anomalies a hundred years to cause 
symptoms, 
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RESUME 


L’auteur rapporte le cas d’une femme de 101 
ans qui sest présentée 4 lTHo6pital général de 
lest, Toronto, souffrant depuis trois jours de 
douleurs abdominales intermittentes accompagnées 
de vomissements fécaloides. A part une légére 
déshydratation, l’état général semblait par ailleurs 
satisfaisant. L’abdomen était scaphoide a l'exception 
d’une voussure sous-ombilicale ot il existait une 
éventration partiellement irréductible produite a 
la suite d’une opération remontant 4 plusieurs 
années, pour une tumeur pelvienne. Il y avait 
de lhyperpéristaltisme; une plaque simple montra 
une distension modérée d’anses gréles. 

Le lendemain de |’admission, avec un diagnostic 
pré-opératoire d’obstruction du gréle par hernie 
post-opératoire incarcérée, |’abdomen fut exploré 
par cette voie. On ne trouva que quelques anses 
adhérentes 4 un sac sans collet. L’obstruction était 
causée par un coude idéal résultant de la trac- 
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tion par un diverticule de Meckel dont l’extrémité 
était adhérente 4 de l’épiploon qui obturait le sac 
d’une hernie inguinale inte droite. La libéra- 
tion du diverticule leva lobstruction. L’abdomen 
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THE CENTURY OF THE SURGEON, Jiirgen 
Thorwald, 432 pp. Illust. Pantheon Books Inc., 
New York; McClelland & Stewart Limited, 
Toronto, 1957. $6.50. 


This is a book about both the highways and 
the byways of surgery written in an unusually 
interesting way, the developments in the last 
hundred years being described as though they 
had all been witnessed or inquired into by 
the biographer, Dr. Hartmann. This has had 
the effect, so to speak, of bringing the reader 
almost into the operating-rooms of Billroth, 
Warren, Syme, Liston, and Lord Lister. The 
appalling conditions of the hospital at Scutari 
are vividly described and th® immense influ- 
ence which Miss Nightingale wielded both in 
the Army and among the important person- 
alities in England and is made clear. 

Not only is this a book which should be 
read by all medical students, but it is one 
which should bring home to the general public 
how extraordinarily fortunate they are to live 
in an era in which asepsis and _ antiseptics, 
antibiotics and anesthesia, to say nothing of 
many other advances, have removed the fear 
of surgery and the appalling consequences of 
disease. 


This book is thoroughly recommended for its 
accuracy and for its great interest. 


THE FOREQUARTER AMPUTATION. H. F. 
Moseley, Hunterian Professor, Royal College of 
Surgeons of England; Assistant Professor of 
Surgery, McGill University, Montreal. 79 pp. 
Illust. E. & S. Livingstone Ltd., Edinburgh 
and London; The Macmillan Company of 
Canada Limited, Toronto, 1957. $7.15. 


This 80-page monograph is most useful for 
the clear and detailed description of the 
anatomical relationships of structures en- 
countered in the procedure. The illustrations 
by Miss Helen MacArthur are mostly in colour 
and are of excellent quality. In the chapter 
on anatomical considerations, the third plane 
is impressed on the reader by beginning with 
the deepest structures and adding the more 
superficial in succeeding drawings. In the 
description of the operative procedure, the 
successive drawings reverse this order and 
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fut refermé sans plus, tout en réparant la vieile 
éventration. La malade, qui est veuve, se pote 
bien aprés neuf mois et tient maison pour sa 
fille de 80 ans. qui travaille en dehors. 


show the steps of the operation clearly and 
accurately. 

There are separate and complete descrip- 
tions of the operation performed by beginning 
anteriorly, and by starting posteriorly. As well 
there is a good description of scapulectomy 
and another of excision of scapula, clavicle and 
head of humerus. 

The first chapter, on historical aspects, is 
brief but full of interest, as is that giving 
summaries of published cases in which the 
operation was performed because of trauma. 
These latter, 68 in number, are in chrono- 
logical order from 1737 to 1956. 

The paper, printing and construction of 
the book are of high grade. 

As forequarter amputation will undoubtedly 
continue to be necessary occasionally, this 
book will be a helpful addition to the hospital 
library. 


GENERAL UROLOGY. Donald R. Smith, Clin- 
ical Professor of Urology and Chairman of the 
Department of Urology, University of California 
School of Medicine, San Francisco, 328 pp. 
Illust, Lange Medical Publications, Los Altos, 
California, 1957. $4.50. 


This is an up-to-date review in which the 
subject matter is well organized and the fun- 
damentals of urology are presented in a 
manner easy to read and understand. Many 
of the recent advances scattered widely in 
medical literature are brought together and 
the various phases of urologic disease briefly 
outlined. The book is abundantly illustrated 
with well selected radiographs and excellent 
drawings. 

Each chapter is concerned with the esse- 
tials of one aspect of the subject. That on 
“Symptoms of disorders of the genito-urinai 
tract” contains a fund of information which 
should be very useful to the medical studen’. 
The short review of urinalysis included und¢r 
“Urologic laboratory examination” is a refresl! - 
ing exposé of certain fallacies, and describe s 
the examination as it should be carried ou’. 
“Roentgenographic examination of the urinary 
tract” clearly outlines the routine procedure; 
and in addition refers to those more recent] - 
introduced. The inclusion under “Non-specifi: 
infections of the urinary tract” of acute necri- 
tizing papillitis—a much omitted but very in - 
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portant clinical entity—and a review of chemo- 
therapeutic and antibiotic treatment of the 
urinary tract, serves to indicate how brevity 
mav be combined with thoroughness. “The 
neurogenic bladder” is particularly well de- 
scribed; a subject very confusing to the aver- 
ag: reader is simplified by methodical ar- 
rangement of material and proper illustration. 
The sequence of events following injury to 
the spinal cord is clearly described and the 
subject of cystometry taken up in some detail. 
Chapters on “Intersexuality”, “Renal hyper- 
tension”, “Infertility” and “Psychosomatic uro- 
logic syndromes”, while very brief, contain 
inf — which should stimulate further 
study. 


On the debit side, it is felt that an obvious 
omission from an otherwise satisfactory outline 
of urology is a chapter dealing with diseases 
of the adrenal gland. 

Because of its brevity and clarity this book 
should be a useful guide to the medical 
student, surgical resident and general prac- 
titioner. 


LES HYDROCEPHALIES DU NOURRISSON: 
(Hydrocephalus of the Newborn Infant). C. 
Pheline and N. Boineau, Medical Infants’ Clinic, 
University of Algiers. 98 pp. Illust. Expansion 
Scientifique Frangaise, Paris, 1957. Fr. 950. 


Ce texte forme la sommation des cours con- 
sacrés a hydrocéphalie en vue de la prépara- 
tion au Certificat d'Etudes Spéciales de 
Pédiatrie et Puériculture de lécole de méde- 
cine de luniversité d’Alger. Les auteurs com- 
mencent d’abord par poser le probléme et 
apres une revue des définitions de Vhydro- 
cephalie proposées par plusieurs autorités en la 
matiére, s'arrétent sur celle de Matson qui 
veut que l’hydrocéphalie soit “toute condition 
pathologique caractérisée par [augmentation 
de taille des ventricules et, accessoirement, des 
espaces sous-arachnoidiens en rapport avec une 
hyperpression du L.C.R. actuelle ou ancienne.” 
Différents rappels suivent: anatomique, cli- 
nique, physiologique et physiopathologique. La 
clarté de ces exposés mérite d’étre signalée. 
Le corps du sujet comprend une étude clinique, 
biologique et radiologique. On y commente 
les signes attirant l’attention et ceux a recher- 
cher. Les examens complémentaires 4 pra- 
tiquer sont énumérés. L’exploration — radio- 
logique, y compris la pneumographie cérébrale, 
est illustrée de plusieurs schémas. 

Le diagnostic différentiel comprend la 
grosse téte congénitale, les grosses tétes des 
enfants en avance pondéro-staturale, la grosse 
téte de certaines ostéopathies et i’hématome 
sous-dural. Les auteurs insistent sur |’impor- 
tance du diagnostic topographique puisque les 
interventions thérapeutiques dépendent de la 
localisation du niveau du blocage. Non moins 
important est le diagnostic étiologique car il 
détermine l’étendue de l’acte chirurgical. En 
dehors des malformations congénitales causant 
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une anomalie du systéme nerveux, des mal- 
fagons méningées ou osseuses, des trauma- 
tismes, des inflammations et des tumeurs, “il 
faut cependant savoir que, dans certains cas, 
méme a |’autopsie, on ne trouve aucune raison 
anatomique suffisante pour expliquer lhydro- 
céphalie”. 

La section consacrée au traitement s‘ouvre 
sur les indications opératoires. Si le processus 
n’est pas trop avancé, et qu'il ne montre pas 
de signe de s’étre stabilisé, “il faut intervenir 
sans retard, sans demi-mesures, si l'état de 
l'enfant permet d’espérer qu'il sera récupérable 
socialement.” Suivent les différents procédés 
avec leurs dérivations ingénieuses et leurs 
abords variés. Sans s‘illusionner, les auteurs 
admettent qu’ “il n’y a pas de chapitre de 
neuro-chirurgie plus passionnant. Hélas, il est 
rare aussi de trouver voie plus riche en déboires 
et en désillusions.” La conclusion pratique de 
cet exposé enseigne que “le diagnostic précoce, 
voire le dépistage au cours des affections 
neuro-méningées du jeune enfant” revét autant 
d’importance dans le traitement de lhydro- 
céphalie que le choix judicieux de l’interven- 
tion. 


THE PROXIMAL END OF THE FEMUR: In- 
vestigations with Special Reference to the Eti- 
ology of Femoral Neck Fractures. Anatomical 
studies; Roentgen projections; Theoretical stress 
calculations; Experimental production of frac- 
tures. (Acta Radiologica Suppl. 146) Stig Back- 
man, Department of Diagnostic Roentgenology, 
Karolinska Sjukhuset, Stockholm. Translated by 
Stanley H. Vernon. 166 pp. Illust. Acta Radio- 
logica, Stockholm, 1957. Sw.Kr. 35.00. 


The custom of preparing theses for the 
degree M.D. leads to painstakingly detailed 
monographs on isolated medical topics. This 
volume is no exception. The author has stud- 
ied the strength of the femoral head and neck 
by mechanical and mathematical studies which 
are quite beyond the capacity of the reviewer 
to assess. About the only practical conclusion 
that can be drawn from all this is that there 
is a theoretical advantage in placing inter- 
nal fixation for femoral neck fractures almost 
vertically—i.e.. along a line joining the centre 
of the femoral head and the inferior cortex 
of the neck. 


AN INTRODUCTION TO CHEST SURGERY. 
Geoffrey Flavell, Thoracic Surgeon, The London 
Hospital, England. 354 pp. Illust. Oxford Uni- 
versity Press, London and Toronto, 1957. $4.50 


In his introduction to this book the author 
claims that he has attempted to right two 
wrongs he alwavs found in medical books. 
The first is that they cost too much, and the 
second is that thev are too difficult to read. 
The reviewer believes that he has accomp- 
lished this purpose. He has produced a book 
which is small and compact, is quite obvi- 


(Continued on page 274) 
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should be marked “Canadian Journal of 
Surgery” and addressed to the Editor, C.M.A. 
Publications, at C.M.A. House, 150 St. George 
St., Toronto 5. 

The Journal is published quarterly. Subscrip- 
tion is $10 per year. (It would be greatly appre- 
ciated if subscribers would please add bank 
exchange to their cheques.) 


INSTRUCTIONS TO CONTRIBUTORS 
Manuscripts 


Manuscripts of original articles, case re- 
ports, and other contributions should be 
forwarded with a covering letter request- 
ing consideration for publication in the 
Canadian Journal of Surgery. Acceptance 
is subject to the understanding that they 
are submitted solely to this Journal, and 
will not be reprinted without the consent 
of the author and the publishers. Accept- 
ance or rejection of contributions will be 
determined by the Editorial Board. As 
space is available, a limited number of 
case reports will be published. Articles 
should be typed on one side only of un- 
ruled paper, double-spaced, and with wide 
margins. Carbon copies cannot be accepted. 
The author should always retain a carbon 
copy of material submitted. Every article 
should contain a summary of the con- 
tents. The Concise Oxford Dictionary will 
be followed for spelling. Dorland’s Ameri- 
can Medical Dictionary will be followed 
for scientific terminology. The Editorial 
Board reserves the right to make the usual 
editorial changes in manuscripts, includ- 
ing such changes as are necessary to en- 
sure correctness of grammar and spelling, 
clarification of obscurities or conformity 
with the style of the Canadian Journal of 
Surgery. In no case will major changes be 
made without prior consultation with the 
author. Authors will receive galley proofs 
of articles before publication, and are asked 
to confine alterations of such proofs to a 
minimum. 


Reprints 


Reprints may be ordered on a form which 
will be supplied with galley proofs. It is 
important to order these before publication 
of the article, otherwise an extra charge 
for additional type-setting will be made. 


References 

References should be referred to by 
numerals in the text and should be set 
out in accordance with the Cumulative 
Index Medicus abbreviation of journal 
name and general style. They should in- 
clude in order: the author's name and 
initials in capitals; title of the article; 
abbreviated journal name; volume number, 
page number and year. References to 
books should include in order: author’s 


name; title of book; title of publishing 
house; city of publication; number of edi- 
tion (e.g., 2nd ed.); year of publication. 


Illustrations 


A reasonable number of black-and-white 
illustrations will be reproduced free with 
the articles. Colour work can be published 
only at the author’s expense. Photographs 
should be glossy prints, unmounted and 
untrimmed, preferably not larger than 10” 
x 8”. Prints of radiographs are required 
and not the originals. The magnification of 
photomicrographs must always be given. 
Photographs must not be written on or 
typed on. An identifying legend may be 
attached to the back. Patients must not be 
recognizable in illustrations, unless the 
written consent of the subject for publica- 
tion has been obtained. Graphs and dia- 
grams should be drawn in India ink on 
suitable white paper. Lettering should be 
sufficiently large that after reduction to 
fit the size of the Journal page it can still 
be read. Legends to all illustrations should 
be typed separately from the text and sub- 
mitted on a separate sheet of paper. Illustra- 
tions should not be rolled or folded. 


Language 


It should be clearly understood that con- 
tributors are at full liberty to submit 
articles in either English or French, as they 
please. Acceptance will be quite independ- 
ent of the language of submission. If the 
contributor wishes, he may submit an in- 
formative summary of not more than 300 
words in the language other than that in 
which he has submitted the article. For 
example, an article in English must carry 
an English summary and may, if the author 
wishes, carry a more detailed summary in 
French. 
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New Plant of 
Baxter Laboratories of Canada, Ltd., 
Alliston, Ontario 


The growth of Baxter Laboratories of Canada, Ltd. 
has been closely related to the progress of medicine in 
Canada during the past twenty years. Our contribution to this 
progress in serving the nation’s health needs 
has been a satisfying experience. 


We thank you in the medical, nursing and hospital 
professions throughout the Dominion who have 
encouraged and helped us in our tasks. 


More than our thanks, we offer a pledge to augment 
our efforts and facilities to provide new products and 
continued service in the years ahead. 


In keeping with this pledge, we take a major step... the 
opening of our new laboratories. We dedicate these modern 
research and production facilities as a place of work, 
and also as a symbol oi progress to come. 


We shall exert every effort to make this symbol a living 


thing...in further service to you. 


BAXTER LABORATORIES OF CANADA, LTD. 


Alliston, Ontario 
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BOOK REVIEWS 
(Continued from page 271) 


ously directed towards reading by medical 
students, but is also quite complete in _ its 
coverage of thoracic surgery. 

The author has divided the subject into 
surgery of the lungs, pleura and _ thoracic 
confines; surgery of the oesophagus; and sur- 
gery of the heart and great vessels. The first 
part is of course much longer than the other 
two, and he covers the cies very satisfac- 
torily. The language is simple, the illustrations 
are adequate, and the author remains a 
traditionalist in all his remarks on diagnosis 
and treatment. The second and third parts 
are adequate, but of course, he makes no 
serious attempt to cover the vast amount of 
modern work done in surgery of the heart. 

This book can be recommended very highly 
to medical students and general practitioners 
who want to refresh their memory on funda- 
mentals of chest surgery. 


BIOCHEMICAL DISORDERS IN HUMAN DIS- 
EASE. Edited by R. H. S. Thompson, Professor 
of Chemical Pathology, University of London 
(Guy’s Hospital Medical School), and E, J. 
King, Professor of Chemical Pathology, Univer- 
sity of London (Postgraduate Medical School), 
England. 843 pp. Illust. Academic Press Inc., 
New York; J. & A. Churchill Ltd., London, 
1957. $12.60. 


Rapid developments have taken place in recent 
years in the application of the theory and 
methods of biochemistry to disease. There is 
now a wide range of diseases in which devia- 
tions from normal of the electrolyte balance 
of the body cells or intercellular fluids or 
abnormalities of enzyme action, congenital or 
acquired, have been demonstrated. Relatively 
few diseases could until recently be interpreted 
in terms of a disorder of known biochemical 
reactions. The authors of this book have 
assembled, related and interpreted the known 
facts concerning the biochemical disorders that 
underlie or are associated with human disease. 
This not only contributes to a better under- 
standing of pathogenesis, but is also of practical 
importance in the diagnosis of disease and in 
treatment of medical and surgical patients. 

The twenty chapters of the book review 
the various diseases of given organ-systems and 
were written by experts in their respective 
fields. The editors have very ably fused the 
variety of styles and writing of the various 
authors into a readable and _ authoritative 
account of the important aspects of the scien- 
tific background of present-day medicine. As 
certain diseases lend themselves more readily 
than others to analysis in terms of biochemical 
entities, this volume necessarily treats some 
diseases more fully than it does others. In 
reading the book, the interdependency of the 
fields of biochemistry and of medicine becomes 
increasingly apparent. Biochemists and physi- 
cians alike will find much of interest and of 
use in this book. 
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SURGERY OF HEAD AND NECK TUMORS, 
Hayes Martin, Attending Surgeon, Memcrial 
Hospital, and Associate Professor of Clinical 
Surgery, Cornell University Medical College, 
New York. 430 pp. Illust. Paul B. Hoeber, Inc, 
Medical Book Department of Harper & Brothors, 
New York, 1957. $18.50. 


For those who have a reasonably advanved 
knowledge of the surgery of the head end 
neck, this book has much to offer, as one 
author’s opinion of the management of ‘he 
controversial subject of tumours in this region, 
One can read it with pleasure. One can criti- 
cize many portions with facility. One can 
admire the author’s philosophy of the mian- 
agement of malignancy. One cannot help but 
realize that this is another book on “cancer”, 
rather than on “tumours”, into which has 
crept inevitable personal prejudice as the op- 
ponent to objective teaching. 

What does it contain? What does it lack? 

It contains a surgical approach, only, to 
tumours of the head and neck with emphasis 
on techniques. It lacks the comprehensive 
discussion of forms of treatment other than 
operative; particularly is this noted in_ its 
malignancy content. It contains, in its en- 
tirety, a multitude of fine pen sketches, the 
advantage of which is to accentuate the points 
of technique. It lacks the photographs which 
might more truly reveal an end result; for 
artists cannot bring themselves to depict all 
bits of final morbidity in many plastic 
manceuvres. It contains a comprehensive ap- 
plication of the principles of surgical care, 
including preoperative and postoperative care. 
It lacks the detailed individuality of applica- 
tion for specific tumours, which is inevitable 
in a book in which tumours are not so much 
as classified. But above all, if you are inter- 
ested in the surgery of the head and neck 
to any practical degree—read it! 


SHOCK AND CIRCULATORY HOMEOSTASIS. 
Transactions of the Fifth Conference, November 
30-December 2, 1955. Edited by Harold D. 
Green, Bowman Gray School of Medicine, Wake 
Forest College, Winston-Salem, N.C, 337 pp. 
Illust. The Josiah Macy, Jr, Foundation, New 
York, 1957, $4.75. 


This monograph is the fifth in a series of Josiah 
Macy Foundation publications in the field of 
shock and circulatory homeeostasis. It follows 
the informal question and answer format which 
is interesting but often confusing to the reader. 
Although this method of communication con- 
veys to one an air of being present at tle 
discussions, it tends also to leave the reader 
at a loss to decide what the exact conclusions 
of the discussants are. This could easily le 
remedied by including a summary of the pre;- 
entation and the conclusions of the discu;- 
sants at the end of each section. It is unfo- 
tunate, too, that there has been such a lap:e 
of time between the conference and the oui - 
cation. The monograph, however, contains a 
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wealth of information on the subject of shock 
and its consequences for those who want to 
delve for it. The book can be recommended 
to workers in the field, but will probably not 
be read by the busy clinician and is of little 
value to the undergraduate student. 

SURGERY IN WORLD WAR II. GENERAL 
SURGERY, VOL. II. Edited by Colonel John 
Koyd Coates Jr. 417 pp. Illust. Office of the 
Surgeon General, Department of the Army, 
Washington, D.C., 1956. 


To: often in the past, official government 
documentation of medical experiences in war- 
time has consisted essentially of the collections 
of huge masses of statistics, difficult to read 
and even harder to comprehend. This volume, 
published as part of a series by the Medical 
Department a the United States Army, defin- 
itely escapes from the pattern noted above, 
and is a real contribution to the surgical litera- 
ture. 

It is chiefly based on a total of 3154 
abdominal injuries, all the result of the vio- 
lence of war. That the analysis could be of 
such high quality is in large part due to the 
fact that, despite the pressures of the emer- 
gency situation, it was planned in advance. 
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The book is the combined work of a collec- 
tion of experts, most of whom were already 
widely experienced authorities in practice. It is 
divided into three parts. Part I deals with 
resuscitation, control of pain and anesthesia, 
Part II with abdominal injuries and the initial 
surgery of abdominal wounds. Part III is de- 
voted entirely to the subject of colostomy. 
This procedure was widely employed in World 
War II and was responsible for saving many 
lives. It illustrates particularly well the efforts 
to evaluate the practices that were being used 
—in order to determine most accurately and 
quickly which methods were meeting the most 
success in the situations that were being en- 
countered. 

The writing is clear and interesting—and 
surprisingly easy to read. The evaluations of 
subjects such as antibacterial therapy and 
wound dehiscences which are of everyday 
interest in surgical practice, are particularly 
good. The results and the lessons of a tremen- 
dous mass of material are concisely presented 
in a few short chapters. 

Every physician should find this book inter- 
esting. Few abdominal surgeons should over- 
look the opportunity to learn from it. 


(Continued overleaf) 
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CONGENITAL ANOMALIES OF THE VIS- 
CERA: Their Embryological Basis. J. L. Brem- 
er, Harvard University. 202 pp. Illust. Harvard 
University Press, Cambridge, Mass.; S. J. Reg- 
inald Saunders and Company Limited, Toronto, 
1957. $5.50. 


Professor Bremer gives a clear and concise 
description of the congenital anomalies of the 
viscera, discussing the etiological factors in- 
volved in their production. The book represents 
the results of 50 years of embryological re- 
search and bridges the gap between the basic 
embryological course given for medical 
students and the needs of the young doctor 
wishing to specialize. 

The chapters devoted to the heart and great 
vessels, covering nearly one-third of the text, 
contain much of Professor Bremer’s original 
work and should be especiallv noted bv those 
working in the field of cardiovascular surgery. 


This book will be especially valuable to 
those proceeding to certification or fellowship 
in surgery who will find the simplified line 
drawings and illustrations easy to follow. 


THE STORY OF THE PEPTIC ULCER, Con- 
ceived by Richard D, Tonkin, Westminster Hos- 
pital, London, England; characterised by Ray- 
mond Keith Hellier, F.R.S.A. 71 pp. Illust. W. 
B. Saunders Company, Philadelphia and Lon- 
don, 1957. 


“Dawn for depressed and disappointed dys- 
peptics” dedicated to “All the little villain’s 
victims with confident hope.” 

This is what the doctor ordered. That sound 
explanation and advice could be charmingly 
and easily stated in a little book for the ulcer 
victim might be imagined. But that, in addi- 
tion, hilariously apt cartoons can be made to 
illustrate it! 


This prescription for duodenal ulcer patients 
is likely to lead to a slump in the antacid mar- 
ket. Doctors have, traditionally, done their 
best to decrease their practices, so it would 
not be surprising if they recommended this 
charming publication to their patients. Before 
doing so, they should think of what is to 
become of the poor gastrectomist. 


But there is a ray of hope left for the starv- 
ing surgeon. It is also traditional that patients 
disregard the advice of their physicians. Some 
may not go right out and buy “The Story of 
the Peptic Ulcer”. 

The author is a F.R.C.P., the cartoonist is 
a F.R.S.A., and the recipient is lucky. 


PIONEER SURGEONS OF THE WOMAN’S 
HOSPITAL. James Pratt Marr, 148 pp. Illust. 
F, A. Davis Company, Philadelphia, Pa.; The 
Ryerson Press, Toronto, 1957. $6.00. 


The Woman’s Hospital in New York City is 
just over one hundred years old, and Dr. Marr 
tells the story of its early years in terms of 
the lives of the first four members of the 
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surgical staff. The earliest to appear on the 
scene is the great American gynecologist, 
James Marion Sims, who was the main driving 
force behind the foundation of the hospital. 
The other three members of the staff whose 
biographies appear here are Thomas Addis 
Emmet, Edmund R. Peaslee and Theodore 
Gaillard Thomas. Dr. Marr notes their different 
backgrounds. Sims was the son of an unecu- 
cated tavern keeper, while Emmet grew up in 
an atmosphere of poverty but culture; Peas- 
lee lost his father at the age of seven and was 
therefore brought up in straitened circum- 
stances, while Thomas was the son of a schol- 
arly clergyman. It is curious to note that Sins 
even during the first ten years after his entry 
into the medical profession regarded his call- 
ing as only a means of livelihood and had 
no sense of vocation, while Peaslee was 
early fired with the ambition to be a doctor. 
Despite this difference, they both became men 
dedicated to the practice of their specialty. 
In sketching the lives of these four great 
men, Dr. Marr contributes a brief survey of the 
formative years of American gynzcology. His 
book will therefore be of particular interest to 
students of the history of that specialty. 


SURGICAL PATHOLOGY. Henry A. Teloh, 
Assistant Professor of Pathology, Northwestern 
University Medical School, Chicago, Ill. 127 pp. 
Illust. Charles C Thomas, Springfield, Ill.; The 
Ryerson Press, Toronto, 1957, $5.25. 


This is a handbook of procedures in surgical 
pathology for residents and interns assigned 
to the cutting board and unfamiliar with the 
disciplines ar this special branch of morbid 
anatomy. The introductory chapters set down 
general principles and methods and _ include 
the submission of specimens from the operat- 
ing-room, frozen section, records, the culture 
of tissue specimens for bacteria and fungi 
and the significance of the adequate patho- 
logical examination. There follow a number of 
short chapters which detail the steps to be 
followed in delineating and describing the 
lesions likely to be encountered in each type 
of specimen. Appended are examples to illus- 
trate the prerequisites of surgical pathology 
reports. Thus, the author has undertaken ‘o 
provide a guide to the thorough examination 
of the surgical specimen and the improvement 
of pathology reports. 

The extent to which this intention has been 
realized will be a matter of opinion among 
pathologists. The methods advocated certain!y 
ensure accurate and comprehensive reports, 
but the text offers few hints on lucid descrip- 
tion. The author has probably been wise in 
avoiding some subjects which approach the 
controversial side of resident training, but on 
the other hand, little instructional information 
has been provided on the use of diagrams or 
the preparation of specimens for photography. 
The omission of a bibliography of the im- 
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portant contributions to the study of surgical 
specimens is a distinct shortcoming. Residents 
ould be stimulated to read these, and thereby 
persuade themselves of the merits of the pro- 
cedures, lest they become prone to develop 
shortcuts which jeopardize the validity of their 
examination of tissues. Nevertheless, this book 
should fulfil its purposes. 

On the whole, the procedures described are 
essentially sound and conform to accepted 
practice and, if the book effectively encourages 
the resident to carry out faithfully the dissec- 
tio: it prescribes, the patients will be the 
ultimate beneficiaries. Because of its particular 
value as an aid to initiating residents in the 
methodology of surgical ‘pathology, this book 
will probe bly find its way into a great many 
laboratories. At the same time, the question 
remains whether it will gain acceptance by 
pathologists as an authoritative text on the 
subject. 


HALSTED OF JOHNS HOPKINS: The Man 
and His Men. Samuel James Crowe, Professor 
Emeritus of Laryngology and Otology, The 
Johns Hopkins University, Baltimore, Md, 247 
pp. Illust. Charles C Thomas, Springfield, II1.; 
The Ryerson Press, Toronto, 1957, $5.50, 


Johns Hopkins University, marking as it does 
a decisive point in the development of Ameri- 
can medicine, has the same fascination for 
American medical historians as that other de- 
cisive point, the Civil War, has for their lay 
historians. The present book deals with the 
founder of Johns Hopkins surgery, Halsted, 
and some of the men he inspired. 

Halsted was a man of great courage and 
resource. As a young man he saved his sister’s 
life by transfusing her directly with his blood 
(the first successful transfusion in the U.S.A.), 
and soon afterwards saved his mother’s life 
by removing her gallstones during an episode 
of cholecystitis (his first gallbladder operation ). 
But even more remarkable was his completely 
successful battle against cocaine addiction, con- 
tracted in the cause of science, for Halsted 
was a pioneer in local anzsthesia. His many 
contributions to surgery are recounted in this 
book by Dr. Crowe, who was one of his 
keenest disciples and who died of a coronary 
thrombosis just after completing the work. 

Crowe owed his dedication to medicine to 
a chance encounter with Halsted, when 
Crowe’s horse went lame near the Halsted 
farm; Halsted even persuaded him to change 
his specialty from neurosurgery to otolaryngol- 
ogy, in which he subsequently rose to fame. 
Among the other biographical sketches in the 
book are those of Cushing and Dandy the 
neurosurgeons, and Young, the father of Am- 
erican urology. The book is a definite and 
firsthand contribution to Johns Hopkins lore, 
and therefore to American medical history. 
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Books Received 


Books are acknowledged as received, but 
in some cases reviews will also be made 
in later issues. 


No and Yes: On the Genesis of Human Com- 
munication. René A. Spitz, Denver, Colorado. 170 
pp. International Universities Press, Inc., New 
York, 1957. $4.00. 


Shock and Circulatory Homeostasis, Transac- 
tions of the Fifth Conference, November 30- 
December 2, 1955, Edited by Harold D, Green, 
Bowman Gray School of Medicine, Wake Forest 
College, Winston-Salem, N.C. 337 pp. Illust, The 
Josiah Macy, Jr. Foundation, New York, 1957. 
$4.75. (Reviewed in this issue. ) 


Chirurgie der Leber: Klinik und Technik (Sur- 
gery of the Liver: Clinical Features and Tech- 
niques). M. Reifferscheid, Bonn, 168 pp. TIllust. 
Georg Thieme Verlag, Stuttgart, W. Germany; 
Intercontinental Medical Book Corporation, New 
York, 1957. DM 36. 


Nierenkrankheiten: Physiologie, Pathophysiol- 
ogie, Klinik und Therapie (Diseases of the Kidneys: 
Physiology, Pathology, Clinical Features and 
Therapy). H. Sarre, Freiburg, 540 pp. Illust. Georg 
Thieme Verlag, Stuttgart, W. Germany; Intercon- 
tinental Medical Book Corporation, New York, 
1957, $14.05. 


Lehrbuch der Kinderchirurgie (Textbook of Pzed- 
iatric Surgery), M. Grob, Zurich, 775 pp. Illust. 
Georg Thieme Verlag, Stuttgart, W. Germany; In- 
tercontinental Medical Book Corporation, New 
York, 1957. DM 157. 


Chirurgische Indikationen (Indications for Surg- 
ical Intervention). 60 authors, 299 pp. Illust. Georg 
Thieme Verlag, Stuttgart, W. Germany; Intercon- 
tinental Medical Book Corporation, New York, 
1957. DM 42. 


Les Kystes Epidermoides Cranio-Encéphaliques 
(Intracranial Epidermoid Cysts). J. Lepoire and B. 
Pertuiset. 106 pp. IIllust. Masson et Cie, Paris, 
1957. Fr. fr. 1,400. 


Traitement chirurgical des anevrysmes intra- 
craniens du systeme carotidien (Surgical Treatment 
of Intracranial Aneurysms of the Carotid System). 
G. Allegre and R. Vigouroux, 122 pp. Illust. Mas- 
son et Cie, Paris, 1957. Fr. fr. 1,400. 


Aortography: Its Application in Urological and 
Some Other Conditions. W. Barr Stirling, Senior 
Assistant, Urological Department, Glasgow Royal 
Infirmary, Scotland. 292 pp. IIllust. E. & S. Living- 
stone Ltd., Edinburgh and London; The Macmil- 
lan Company of Canada Limited, Toronto, 1957. 
$8.50. 


Vol. 1 


Tumor Surgery of the Head and Neck. Robert 
S. Pollack, Clinical Instructor in Surgery, Stanford 
University School of Medicine, San Francisco, Cal- 
ifornia. 101 pp. Illust. Lea & Febiger, Philacel- 
phia; The Macmillan Company of Canada Limiied, 
Toronto, 1957. $5.00. 


The Forequarter Amputation. H. F. Mose!cy, 
Hunterian Professor, Royal College of Surgeons 
of England; Assistant Professor of Surgery, \{c- 
Gill University, Montreal, 79 pp. Illust. E. & S. 
Livingstone Ltd., Edinburgh and London; ‘The 
Macmillan Company of Canada, 1957. $7.15. 
Macmillan Company of Canada Limited, Toronto, 
1957. $7.15. (Reviewed in this issue. ) 


An Introduction to Chest Surgery. Geoffrey Fla- 
vell, Thoracic Surgeon, The London Hospiial, 
England. 354 pp. Illust. Oxford University Press, 
London and Toronto, 1957, $4.50. (Reviewed 
in this issue. ) 


Anesthesia. British Medical Bulletin Volume 14, 
No. 1, January 1958. 72 pp. Illust. The Medical 
Department, The British Council, London, 1958. 
$3.25. 


Tumors of the Soft Somatic Tissues. George T. 
Pack, Attending Surgeon, Memorial Center for 
Cancer and Allied Diseases, New York; Irving 
M. Ariel, Associate Clinical Professor of Surgery, 
New York Medical College; and others. 820 pp. 
Illust. Paul B. Hoeber, Inc., Medical Book Depart- 
ment of Harper & Brothers, New York, 1958. 
$30.00. 


Traitement chirurgical de la recto-colite ulcéro- 
hémorragique (Surgical Treatment of Ulcerative 
Colitis). E. Delannoy and M. Martinot, University 
of Lille, France. 120 pp. Illust. Masson et Cie, 
Paris, 1957, 1,400 Fr fr. 


Duodenum et pancreas. Actualités Hépato- 
gastro-entérologiques de l’Hotel-Dieu, 1956 (Duo- 
denum and Pancreas, Hepato-Gastroenterological 
Conference of the Hotel-Dieu, 1956), Edited by 
Guy Albot, Hétel-Dieu, Paris, and F. Poilleau, 
Corentin-Celton Hospital. 296 pp. Illust. Masson 
et Cie, Paris, 1957. 3,500 Fr. fr. 


Technique chirurgicale infantile (Pediatric 
Surgical Technique). Bernard Duhamel, with the 
collaboration of Simone Segaux, 354 pp. Illust. 
Masson et Cie, Paris, 1957. Fr. fr. 3,500. 


Pathologie et Chirurgie des Carotides (Carotid 
Pathology and Surgery). Georges Arnulf. 544 pp. 
Illust. Masson et Cie, Paris, 1957. Fr. fr. 6,800. 


CHANGE OF ADDRESS 


Subscribers should notify the Canadian Medical 
Association of their change of address two months 
before the date on which it becomes effective, 
in order that they may receive the Journal with- 
out interruption, The coupon on page 31 is for 
your convenience. 
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GEORGE ALEXANDER KENNEDY 


HISTORY OF CANADIAN SURGERY 


GEORGE ALEXANDER KENNEDY, M.D. 
1858 - 1913 


J. B. RITCHIE, M.D., Regina, Sask. 


“C ntemptuous of a cloistered sheltered life, 

Sc: ning calm sequence of the pallid days, 

W: ary of smug convention’s petty strife, 

Th y spurned the tedium of the trodden ways; 

Ea er to blaze new trails through lands unknown, 
To trace new trails across the foaming sea, 

Ea .er to sow where others had not sown, 

Ea er to challenge unknown Destiny!”* 


G1 o9RGE ALEXANDER KENNEDY (also named 
Al an rather than Alexander), M.D., Assist- 
an -Surgeon, North-West Mounted Police, 
ha; the distinction of being the first 
su:geon to perform a major operation in 
what was then called the North-West 


Territories of Canada, and which extended 
from the Manitoba boundary on the east 
to the Rocky Mountains on the west, and 
from the 49th parallel of latitude to the 
North Pole. This operation was a mid-thigh 


amputation on an Indian, and was per- 
formed successfully at Fort Walsh, in the 
Cypress Hills, Saskatchewan, in November 
of 1879. The operation will be described 
later in this article. 


BIOGRAPHICAL NOTES ON 
SASKATCHEWAN'S First SURGEON 


Dr. George Alexander Kennedy was born 
at Dundas, Ontario, on April 16, 1858, of 
Scots parentage. While at home and attend- 
ing school, he was saturated with the 
Scottish Presbyterian way of life—the teach- 
ing of the Bible, especially the Ten Com- 
mandments; porridge; the great traditions 
of his family tree, dating back several 
centuries to the glens of Scotland, where 
the Kennedys, down through the genera- 
tions, fought and died for their high 
principles of moral, physical and mental 
rectitude. 

He was a top student academically, 
performed his duties on the farm with 


*From Northland Trails, by S. C. Ells, Victoria, 
B.©., with the kind permission of Mr. Ells and 
th: publishers, Burns & MacEachern, Toronto. 


Fig. 1.—Dr. George A. Kennedy, 1889. 


pleasure, and also took a deep interest 
in the natural life of the forests and woods 
surrounding his home. In work and play, 
although he was one or two years younger 
than his playmates, he became the leader 
in their activities, and it became a by-word 
among his playmates when in trouble to 
“let George do it”. His great interest in 
this natural life surrounding him seemed 
to have been instinctive among the youth 
of his day. Young Kennedy, with his in- 
stinct for the relief of suffering and pain 
carried these inclinations into bird and 
animal life. He was known to catch an 
injured bird and place it in a cage until 
it was able to fly again. It was almost 
an everyday occurrence for him to set 
the broken limb of a dog or rabbit or fox. 


When he matriculated at the head of his 
class at the age of 15 and was ready for 
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Fig. 2.—The sketch map shows part of the area in which Dr, Kennedy practised as 
a North-West Mounted Police surgeon from 1878 to 1889. 


university, he had created an enviable 
and healthy background to fit him for the 
course in medicine at the University of 
Toronto Medical School. He graduated 
with the degree of M.B. from that school 
in 1878 as silver medallist, and when he 
was one year under the legal age to 
practise medicine. 

Durnig his vacations at home, he came 
under the influence of the family doctor 
and general practitioner, who lived next 
door. This doctor® was greatly attracted to 
young Kennecy with his aptitude for 
matters medical and surgical, and his de- 
termination to make a success of his career 
in medicine. Kennedy was of a very robust 
physique, and his general attitude sug- 
gested the bed-rock of character, abiding, 
firm, indomitable. 


During his years as a student at uni- 
versity he was recognized by his professors 
as a student of keen and independent mind. 
In his final examinations some of his 
answers raised the eyebrows of his learned 
professors. For instance, he was able to 
describe in detail the difference between 
congenital and traumatic cataract, with 
their treatment, because one of his cousins 


*Dr. R. Smith of Dundas, Ont., thinks that it 
may have been Sir William Osler, but this is not 
certain. 


had a congenital cataract and during his 
student days he had made a study of this 
condition. He was a careful reader of the 
leading English, French, German and 
Austrian medical and surgical writers of 
the day. In his final examination on clinical 
surgery, when he was asked to give his 
opinion as to the cause of the infection in 
the stump of a thigh which was exuding 
copious amounts of “laudable” pus, he 
stated without hesitation that doubtless 
the methods of Lister had not been followed 
in this particular case. 

Until Dr. Kennedy became of age he 
interned in the General Hospital at Hamil- 
ton, Ontario, for six months, and when the 
Dean of Medicine at the University of 
Toronto was requested to nominate an 
assistant surgeon for the North-West 
Mounted Police, who would measure up ‘o 
all their high standards and requiremen s, 
Kennedy was selected. It was in this way 
that, by Order-in-Council Number 38, 1¢ 
was appointed as the fourth surgeon to 
the North-West Mounted Police, as from 
October 1, 1878. He equipped himself ad 
travelled by train and boat to Fort Bent a, 
Montana, and then across country to Fi rt 
Walsh and Fort Macleod. 

In the fall of 1876, he attended a meeti ig 
of medical men at which Lister was prese at 
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Police hospital is immediately behind the flag-pole. 


and spoke. There was a great deal of dis- 
cussion for and against the Listerian 


method of treatment of surgical cases and 


opinion was far from unanimous. Some 
professors of surgery preferred to carry 
on as they had been doing, without risking 
the new Listerian method. Kennedy, how- 
ever, was very much impressed with 
Lister's method of antisepsis, and when 
he began his practice at Fort Walsh and 
Fort Macleod, he practised this method. 
It is interesting to remember that for eight 
years after his graduation, he lived practic- 
ally isolated from his medical fellows, and 
journals were not so numerous as_ they 
are today. Those were the days when 
surgery was groping in all directions, 
stimulated by inquiring, progressive minds. 


A LarcE CLINIC 


Dr. Kennedy, late in October 1879, be- 
gan the largest one-man medical-surgical 
clinic, geographically at least, which this 
earth has ever known. It began in a 12-bed 
hospital at Fort Walsh, in the Cypress 
Hills, whither he had been called profes- 
sionally from Fort Macleod, 190 miles 
distant, to attend the Chief Surgeon of 
the North-West Mounted Police, Dr. 


Kittson, who was striken and lay prostrate 
with a severe attack of typhoid fever. 


THe PATIENTS 


The patients for this clinic were drawn 
from all over the North-West Territories, 
as well as from Montana and North Da- 
kota, south of the international border. 
They consisted of: 

1. North-West Mounted Police officers 
and men, numbering 300, who had trekked 
across the plains five years previously, 
under Commissioner Colonel French and 
his assistant, Colonel MacLeod. It was 
paradoxical that the chief surgeon, Dr. 
Kittson, aged 35, should be the first patient, 
and that he was attended by a 22 year old 
assistant surgeon, Dr. Kennedy. 

So healthy, however, were the North- 
West Mounted Police officers and men 
and so carefully were they selected after 
medical examination, that only a very small 
percentage required medical and surgical 
treatment. Medical cases were listed as 
rheumatism, neuralgia, cephalagia, lum- 
bago, bronchitis, pneumonia, diarrhea, 
typhoid fever and mountain fever, while 
surgical cases were largely contusions, 
wounds, dislocations, fractures, sprains, 
hemorrhoids, and appendicitis. If a recruit 
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developed a hernia, he was immediately 
invalided out of the Force, The great 
majority of those invalided subsequently 
took up farming and ranching, and became 
the earliest and best-known farmers and 
ranchers on the western plains. 


2. Indians and half-breeds, numbering 
about 50,000, then scattered in various 
tribes all over the western plains. Also in- 
cluded amongst these Indians was the great 
Sioux band, numbering about 5000, under 
Sitting Bull, who had escaped from United 
States territory after the Custer massacre, 
and were then located at Wood Mountain, 


100 miles or more east of the Cypress 
Hills. 


In his annual report dated December 
31, 1879, Dr. Kennedy reported the follow- 
ing surgical case: 


“On the 24th October, 1879, hearing that 
there were two Blackfoot Indians at the ‘Lake’ 
who had been shot by the Sioux and brought 
in by some half-breeds, I proceeded there to 
investigate and, if necessary, furnish surgical 
aid. I found that these two Indians, a man 
and a boy, were the remnants of a party who 
had been fired on by the Sioux just south of 
the line on or about the 3rd of September. 
The party had included a woman also, but 
she had died in consequence of her wounds, 
exposure and privation. The man had re- 
ceived a ball in the calf of the leg, but as 
no bones had been broken, and he was doing 
well, I did not interfere with him. The boy, 
however, had been shot twice, once in each 
leg. In one leg, the ball had entered above the 
knee, passed down alongside of the joint and 
emerged some three inches below, inflicting in 
its course comminuted fractures of the tibia 
and fibula. His wounds I considered so serious 
that I brought him to the Fort with me next 
day. On the 26th the Indian agent procured 
quarters for him in the village . . . On the 27th 
I administered chloroform to the patient and 
made a careful examination of his injuries. 
I found that his knee joint was diseased, and 
that all the tissues had been so badly shattered 
that amputation through the thigh would be 
necessary. I accordingly performed the op- 
eration at once. I am happy to say that re- 
covery was rapid and complete, and that he 
is now able to move about.” 


Dr. Kennedy’s second operation was per- 
formed on a youthful Indian, who for 
several years had suffered from discharging 
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tuberculous glands of the neck, and F en- 
nedy describes it as follows: 


“At eight p.m. on the night of Noven ber 
10, 1879, in thirty below zero weather, I vas 
called to ‘Head of the Mountain’, ten niles 
west, to attend a young man who had fa'len 
in the snow, and was suffering from sec nd 
degree frost bite, and who, from shock ind 
exposure, was almost dead. However, I li ted 
the almost lifeless body into my cutter, : ov- 
ered him with blankets and surrounded iim 
with three charcoal burners, and rushed iim 
to our hospital. He was quickly revived by 
our supportive treatment, and after tl ree 
weeks’ time, when the discharging glaads 
were not improving, I decided to operate on 
him for the removal of the tuberculous glaads 
on the left side of his neck. He made a good 
recovery, and was discharged from the |hios- 
pital to his home. I requested him to come to 
our hospital for examination every two or 
three weeks. After a few months, the calls 
at the hospital ceased, and I presumed that 
he may have passed away. However, six vears 
later, while stationed at Fort Macleod, I saw 
him competing in a long-distance race, and he 
looked hale and hearty, and in apparently 
excellent health. He was recognized as one 
of the best long-distance runners in the North- 
West Territories.” 


The Commissioner of the North-West 
Mounted Police, Colonel A. G. Irvine, in 
his annual report dated December 29, 1580, 
makes the following remarks, after a 
special visit to the North-West Mounted 


Police Fort at Wood Mountain, in Novem- 
ber of 1879: 


“On the 18th of November, 1879, I left 
Fort Walsh for Wood Mountain, accompanied 
by Inspector Cotton, the Acting Adjutan: of 
the force, and Surgeon Kennedy. We reached 
there on the 23rd of November. While there, 
I had several long interviews with ‘Sit ing 
Bull’ and other chiefs of the American refugee 
Sioux, and Doctor Kennedy examined nd 
treated many of the Sioux Indians, fou of 
whom were to report to him for hos; ital 
treatment at Fort Walsh, namely amputa ion 
of feet for gangrene following gun-:hot 
wounds, or frost bite.” 


These operations were successfully j er- 
formed at Fort Walsh a few days |. ter 
by Dr. Kennedy, who in his report st. tes 
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received an idea of the cruelty to which 
the:2 Sioux were subjected at the hands of 
the'- lords and masters, and the poet Pope 
mu‘t have had similar opinions in mind when 
he vrote the lines many decades before, in 
En; iand: 
“ixed like a plant to his peculiar spot, 
"o draw nutrition, propagate, and rot.” 


©. The third class of patients with 
wh »m Dr. Kennedy had to deal were many 
of the construction workers for the new 
rai oad, the Great Northern, located at 
Fo t Benton, Helena, Silver City, and Bis- 
ma ‘k. 

«. White settlers and ranchers from the 
foc chills of the mountains, and the central 
plains of the North-West Territories. 


&, Missionaries of the various religious 
denominations, of whom there were only 
ter: or twelve, as well as members of the 
Hudson’s Bay Co. and other trading com- 
panies, carrying on legitimate business 
with the Indians. 

At a meeting of the Calgary Medical 
Association in 1926, Dr. F. H. Mewburn, 
the Professor of Surgery at the University 
of Alberta Medical School, had this to state 
about Dr. Kennedy: 


“Doctor Kennedy’s mission was, of course, 
that of a doctor, and it was the manner in 
which he entered into and carried out his 
professional work that brought him recogni- 
tion as a skilful and trusted surgeon. Wonder- 
fully observant, working out his cases well, 
and careful in details, he gave the best he 
had to his patients, with great judgment and 
sympathy, and was accorded the respect and 
confidence of the whole country. The extent 
of country over which he travelled was enor- 
mous. Roads were trails, habitations few and 
far between, treacherous rivers had to be 
forded, and at certain seasons of the year, 
especially in the foothills of the mountains, 
storms were apt to arise, as they do now, and 
trap the traveller. Horses and buckboards were 
the means of transportation. In the matter of 
professional assistance, he was alone for years. 
Yet he was able to continue this arduous 
practice and still have time to read and think 
and keep abreast of the times. He had a well- 
organized mind, as is shown by the papers 
from which quotations have been made, and 
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by his reports while in the Police, and by his 
work which he had discussed and reported.” 


Dr. Mewburn should know, because he 
practised for nearly thirty years at Leth- 
bridge, near Fort Walsh and Fort Mac- 
leod, and hardly a week passed when he 
and Kennedy did not operate together at 
one town or the other. 

Kennedy remained with the North-West 
Mounted Police from 1878 until the sum- 
mer of 1889, during which time his profes- 
sional duties were divided between Fort 
Walsh, Fort Macleod, and Fort Calgary. 
The decision to resign was made because 
he wished to enter private practice at Fort 
Macleod, which was then the centre of a 
flourishing ranching country, and it was 
also more convenient for him in his new 
duties as medical officer and surgeon to the 
construction gangs of the Crow’s Nest Pass 
Railroad of the C.P.R., which position he 
held until 1913, when he was succeeded by 
his son, Dr. Allan Kennedy. By this time, 
his name was known far and wide, not only 
for his professional ability, but also for 
the great administrative capacity which he 
had shown with the North-West Mounted 
Police in his hospital duties. 

In 1889, the Canadian Medical Associa- 
tion held a large and successful meeting 
at Banff. There were a number of dis- 
tinguished men from the United States as 
visitors, and Montreal and Toronto were 
especially well represented. Dr. Wheeler 
of Cincinnati (the alternative man in case 
Dr. Osler refused the professorship at Johns 
Hopkins ), Dr. Connors, a well-known bone 
and joint surgeon, Dr. Macey of Boston, 
and others were among the visitors present 
at this meeting. It was then that Dr. Ken- 
nedy read a paper on “The Climate of 
Alberta and Its Relation to Certain Dis- 
eases, principally Pulmonary”, and also 
touched upon the fevers of the country. 
The paper showed Kennedy’s trend of 
thought, his lucid and clear expositions, 
his knowledge of the subject, and his gen- 
eral knowledge of men and his high ideals. 
It produced a profound sensation. Such a 
paper, scientifically recorded by a compara- 
tively young man living in a compara- 
tively unknown part of the N.W.T., was 
unexpected and took them by storm. At that 
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time overtures were made to Kennedy to 
return east and practise in Montreal and 
Toronto, but he refused. He had the call 
of the west and he was faithful to that. 
At the end of the paper, Kennedy’s Cana- 
dianism came to the fore. He asked why 
Canadian physicians should refer their 
patients to Colorado, when they had a 
climate equally good within the confines 
of their own Dominion. 


It was after this C.M.A, meeting and 
behind the scenes, in round-table discus- 
sions, that his ability as a surgeon was 
really brought to the notice of the visiting 
doctors. Some of his cases left a lasting im- 
pression on his listeners. One case was that 
of a bullet wound of the chest: the bullet 
had entered above the second rib, and had 
torn its way out at the angle of the scapula 
on the other side. How the great vessels 
escaped was miraculous. During the pro- 
gress of the case, many surgical complica- 
tions developed, but they were success- 
fully met and the patient eventually made 
an excellent convalescence. 

Another case was a compound fracture 
of the tibia, with the loss of about two 
inches of bone. Kennedy followed the prac- 
tice of the celebrated French bone surgeon, 
Ollier of Marseilles. The wound and soft 
tissues were well cleaned. The bone of the 
leg of a dog, killed for the purpose, was 
cut in small pieces and the gap filled in, 
and a carbolic dressing applied. The case 
did badly. Later it was found that this 
had been the experience of Phelps, of New 
York, a well-known bone surgeon, who 
had performed a similar operation a few 
months previously, but of which Kennedy 
was unaware. In spite of this, the man 
afterwards had a very useful, strong leg. 
The fibula was shortened two _ inches, 
which allowed the ends of the tibia to be 
approximated and fixed by an ordinary 
wire nail. 

Kennedy was the chief organizer of the 
North-West Territories Medical Association 
in 1889, and was its first president in 1889, 
1890, and 1891. He was at one time Vice- 
President of the Canadian Medical Associ- 
ation. From 1897 until 1905, he filled the 
post of Inspector of Hospitals, including 
mental institutions, for the North-West 
Territories. He was President of the Col- 
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lege of Physicians and Surgeons of the 
North-West Territories from 1902 1 atil 
1907. In 1908 he was appointed to the 
Senate of the University of Alberta, ind 
in 1913 he was elected to the Gen ral 
Medical Council of Canada, shortly be ore 
he passed away. 

After the provinces of Alberta nd 
Saskatchewan were formed in 1905, F en- 
nedy was elected the second presiden of 
the College of Physicians and Surge ons 
of Alberta in 1907 and 1908, succeec ing 
the well-known Dr. R. B. Brett of Bé off, 
who was later to become Lieuten: nt- 
Governor of the province of Alberta. ' ‘he 
fact that Kennedy, a surgeon and general 
practitioner at Fort Macleod, held these 
high positions in organized medicine for 
nearly twenty years indicates the great 
respect and admiration in which he was 
held by the profession throughout the 
North-West Territories. 

He was one of four western medical 
men who toured the west in the first years 
of this century, especially British Colum- 
bia, working toward the firm foundation of 
a Dominion-wide Canadian Medical As- 
sociation, with primary emphasis on the 
organization of a Western Medical Fed- 
eration. The four were Drs. Brett and Ken- 
nedy of Alberta, and Milroy and Patterson 
of Winnipeg. As a result of their efforts the 
Dominion Medical Council was formed. 

For many years he was chairman of the 
committee on public health and preven- 
tive medicine, appointed on a salary basis 
by the Council of the N.W.T. This 
committee really spearheaded the medical 
health acts directed toward preventive 
medicine as we know it today. It made 
recommendations which eliminated the 
unsanitary conditions existing around the 
villages, towns and N.W.M.P. barracks of 
that time, and eventually led to the es- 
tablishment of the headquarters of the 
North-West Mounted Police at Regina in 
1882. 


POSTGRADUATE WorRK 


Almost every year Dr. Kennedy vis’ ed 
the leading surgical clinics of North / m- 
erica—McGill, Toronto, Boston, New Y: rk, 
Philadelphia, and Chicago. In the Un: ed 
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Fig. 4.-The doctors who attended the meeting to form the Western Medical Society, 
held in conjunction with the Canadian Medical Association Meeting at Banff, 1889. 


Top row—Drs. McGillivray Young, Saskatoon; A. E. 


Kelly, Swift Current; J. S. Gray, Win- 


nipeg; W. Sutherland, Revelstoke; and J. N. Hutchison, Winnipeg. Second row—Drs. G. A 
Kennedy, Macleod; J. E. Spankie, Calgary; R. G. Brett, Bantf; A. T. Monro, Vancouver; 
and R. S. Thornton, Deloraine. Bottom row—Drs. J. D. Lafferty, Calgary; A. I. Proctor, Van- 
couver; C. Stewart, Calgary; and W. A. Thomson, Regina. 


States, he was a great admirer of James 
Marion Sims, T. A. Emmett of Virginia, 
a famous and outstanding gynecologist of 
the time, Howard A. Kelly and W. S. Hal- 
sted of Baltimore, and also John B. Mur- 
phy, of Chicago. Chicago was more con- 
venient to him, because in the late 1880's 
and in the ’90’s, the Great Northern Rail- 
road was completed, and he could travel 
quite easily to Chicago. He was a great 
reader of the medical and surgical journals, 
and with Dr. Mewburn performed with 
considerable success many of the Murphy 
operations, including various methods of 
anastomosis of the gastrointestinal tract 
with the Murphy button. He also used 
cocaine and its derivatives as a local anzs- 
thetic. 


KENNEDYS LIFE AT Fort MACLEOD 


Kennedy took up permanent residence 
with the North-West Mounted Police in 
Fort Macleod, N.W.T. (now in Alberta), in 
1882, as well as carrying on general prac- 


tice, of which surgery was a very consider- 
able part. 

He took a very active part in the com- 
munity life at Fort Macleod, and was one 
of the early golfers and polo players in 
Fort Macleod and district. Incidentally he 
was one of the first candidates initiated 
into the Alberta Lodge No. 3, A.F. and 
A.M., and was No. 37 on the register of 
the Grand Lodge of Manitoba. He was 
also a leader of the committee which ar- 
ranged the first Masonic Ball, held on St. 
John’s night, in 1886. 

The following is an extract from a letter 
recently received from his grand-daughter, 
Mrs. Grant Stevens, now living in Win- 
nipeg: 

“What constantly amazed me at the vari- 
ous times we came in contact with his 
papers and books was the fantastic amount 
of reading he did. I have a whole box 
full of medical books at home in Macleod 
—all prior to 1900; some of them I expect 
are quite valuable. His personal library 
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included histories and classics and all man- 
ner of subjects. And I know there was a 
debating society to which he belonged 
[The Macleod Club], really more of a club 
where papers were written and delivered 
on a vast variety of subjects. They all 
spoke so fondly of his goodness to them— 
it seems to me my grandparents were al- 
ways making beef tea and gruel for the 
poor ones! The social life was very gay in 
those days too—people seemed to flock 
around like bees to a honey-pot from far 
and near, and the Kennedys kept ‘open 
house’ all year round. 

“I do know from my father (Dr, Allan 
Kennedy) that he was extremely interested 
in research and surgery, and had planned 
to go into that field once my father had 
taken over the practice, after his large 
amount of postgraduate training (Vienna, 
Mayo’s, etc.,); in fact, I think that that was 
the main purpose of his going to England 
with my grandmother in the fall of 1913. 
They were forced to stop off in Winnipeg, 
due to grand-father contracting ulcers of 
the throat (I believe it is called Vincent's 
disease? ). Anyway, that was the end of 
him—at 55.” 

Fort Walsh and Fort Macleod and their 
immediate neighbourhoods were always 
greatly beloved by Dr. Kennedy. Those 
undulant uplands covering tens of thous- 
ands of acres were sun-warmed and peace- 
ful after law and order had become es- 


AN ALBERTA PIONEER®’ 


“Dr. MacKay was the pioneer doctor of 
Alberta. “His excellent professional abilities 
will be greatly appreciated, in as much as 
they are combined with great professional zeal 
and much kindness and amiability of charac- 
ter.’ Such were the words used by Sir James 
Y. Simpson, discoverer of chloroform anzs- 
thesia, and Professor of Midwifery at the 
University of Edinburgh, in recommending 
Dr. William Morrison MacKay, for a position 
in Scotland in 1861. Three years later Dr. 
MacKay, as a surgeon to the Company of 


*Jamiueson, H. C.: Early medicine in Alberta: the 
first seventy-five years, Canadian Medical Associa- 
tion, Alberta Division, 1947. 


tablished by the N.W.M.P. Mount in 
streams aflash with cut-throat and rainb »w 
trout tumbled through the foothills; in 
burned-over sections new-growth pie, 
spruce and poplar trees spotted the la d- 
scape. To the north stood the gothic pe. ks 
of the Livingstone and Highwood Ranges, 
to the south the pinnacles of the Le vis 
Range, to the west the snow-spired m in 
range of the Canadian Rockies. Bear, de 2r, 
elk, moose and coyotes still moved throu gh 
lush grass dotted with blue lupin. In t iis 
district, with the devoted attention of iis 
wonderfully kind wife, he enjoyed a hay vy 
family life. Many pages could be written 
of their family spirit. They used to spead 
their spare hours in reading the great 
literature of the past. When the docior 
felt tired and was inclined to rest for an 
hour or two, his wife would often read 
to him from the Greek dramatists—A‘s- 
chylus, Sophocles, Euripides, and Aris- 
tophanes. Doubtless they thought that the 
lawlessness and bold days of the 1870's 
had some echo of those earlier days, and, 
to quote from (Edipus the King by Sopho- 
cles, considered that their own objective 
in life might be summarized in these lines: 

“Therefore begrudging neither augury, 

Nor other divination that is thine, 

O save thyself, thy country, and thy king, 

Save all from this defilement of blood shed. 


On thee we rest. This is man’s highest end, 
To others’ service all his powers to lend.” 


502 Medical & Dental Bldg. 


Gentlemen Adventurers trading into Hudson 
Bay arrived at York Factory, then staffed bv 
a group of Scotsmen that could be coun‘ed 
on both hands. Later he penetrated the Great 
Northland and finally became the pion2er 
doctor of Alberta. 


“Few medical men had, previous to he 
coming of Dr. MacKay, remained long _ in 
Western Wilderness. Several brought out by 
the Earl of Selkirk remained in the Red R: er 
Settlement. One spent a few months on Hud on 
Bay in 1812. This was Dr. Thomas McKee /or 
an ‘obstetrician adventurer’ from Ireland. is 
experiences are on record. 

“In 1869 when smallpox broke out in he 
Edmonton District, there was no doctor ne: “er 
than Fort Garry, a thousand miles to the Ea t.” 
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CUBITAL TUNNEL SYNDROME 


ORIGINAL ARTICLES 


THE ROLE OF THE CUBITAL TUNNEL IN TARDY ULNAR PALSY* 


WILLIAM FEINDEL, M.D., F.R.C.S.[C] and JOSEPH STRATFORD, M.D., F.R.C.S.[C], 
Saskatoon, Sask. 


NTRODUCTION 


TH 2 ASSOCIATION of slowly progressive ulnar 
ne've palsy with certain lesions about the 
eltow was described in 1878 by Panas,'* 
in an elegant report of four patients pre- 
se: ted to the French Academy of Medicine. 
Sir ce that time the clinical picture of tardy 
ult ar palsy has been well documented in 
the surgical literature. 

‘he paralysis has generally been con- 
siaered a delayed result of previous frac- 
twing or soft tissue injury about the elbow. 
Direct irritation from friction in a rough- 
ened groove, inadequate protection from 
repeated mild trauma, and stretching of 
the nerve trunk during flexion because of 
cubitus valgus have been generally pro- 
posed as the main exciting causes.” % 1. 17 

The treatment most commonly recom- 
mended has been the surgical transposition 
of the nerve out of its groove to the anterior 
aspect of the elbow. This is intended to 
serve the double purpose of carrying the 
nerve from a fixed bed of scar tissue to 
a sound bed of healthy muscle or fascia, 
and at the same time of relaxing the nerve 
by swinging it into a shorter anatomical 
course anterior to the medial epicondyle. 
The results recorded in the literature have 
been so satisfactory that the generally 
accepted hypothesis of friction and stretch- 
ing of the nerve as the main causes of the 
paralysis would appear to be adequately 
substantiated.* 

Over the past two years, however, we 
have been reassessing the anatomical fac- 
tors underlying the mechanism of tardy 
ulnar palsy. This interest was prompted 
by operative findings in three patients 
who presented with an advanced stage of 


*}!’rom the Department of Neurosurgery, Univers- 
ity Hospital, Saskatoon, Saskatchewan. Presented 
at the 27th Annual Meeting of the Royal College 
of Physicians and Surgeons of Canada, Montreal, 
October 18, 1957. 


palsy but with no significant deformity 
of the elbow joint. 

In these patients, the nerve exposed at 
the elbow was found to be adherent in 
the ulnar groove and markedly swollen. 
As a first stage in transposition, the apo- 
neurosis of the flexor carpi ulnaris, arching 
between the medial epicondyle and the 
olecranon, was incised, This revealed an 
abrupt constriction of the nerve where it 
tunnels beneath this arch. The nerve was 
not transposed because this would have 
meant sacrificing major blood vessels sup- 
plying it, as well as the nerve branches 
running to the lateral head of flexor carpi 
ulnaris. The nerve was dissected free of 
adhesions. The aponeurosis roofing it was 
left open. The patients all showed signs 
of recovery which began promptly after 
this decompressive operation and which 
have continued at follow-up examinations 
extending for more than a year after 
operation. 

These results have led to the conclusion 
that an important factor in the etiology 
of tardy ulnar palsy, and one which seems 
to have escaped previous analysis, is con- 
striction of the nerve just distal to the 
medial epicondyle. At this point the nerve 
dips from a superficial to a deep sub- 
muscular course through a restricted open- 
ing, the roof of which is formed by the 
aponeurotic arch between the olecranon 
and medial epicondyle and the floor by 
the medial ligaments of the elbow joint. 
It is proposed that this be called the cubital 
tunnel. Constriction of the nerve in this 
tunnel provides an explanation of some 
of the features of tardy ulnar palsy which 
have never been satisfactorily accounted 
for by the hypothesis of friction and 
stretching of the nerve. These include the 
soft, insensitive swelling of the nerve, the 
partial sparing of flexor carpi ulnaris, and 
the aggravation of pain or paresthesiz by 
flexion of the limb in the absence of any 
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significant degree of cubitus valgus. It is 
suggested that these features constitute a 
cubital tunnel syndrome which is due to 
focal compression of the nerve in the 
tunnel. The clinical picture is thus dis- 
tinguished from those cases of delayed 
ulnar palsy where paralysis of all the 
components of the nerve is associated with 
gross deformity or fracturing about the 
elbow joint. 

It should be noted, moreover, that dur- 
ing the well-known procedure of transpo- 
sition the aponeurosis forming the roof of 
this tunnel is incidentally incised. It seems 
probable, in the light of the present find- 
ings, that the success of transposition may 
often have been an unrecognized benefit 
of cubital tunnel decompression. 

These points, which have been published 
in summary form elsewhere,° will be docu- 
mented in the following case reports and 
amplified in the discussion. 


Case REPORTS 


Case 1.—Farmer, aged 63. Injury to right 
elbow joint eight years previously, locking of 
elbow relieved by operation the following 
year. In the past year, numbness and aching 
with weakness and wasting in the distribution 
of the ulnar nerve. At operation, swollen 
nerve freed from fixation in the ulnar groove 
and aponeurotic roof of the cubital tunnel 
slit open; immediate postoperative improve- 
ment. 

C.A. was admitted on April 6, 1956. Eight 
years before he had tripped over some fence 
wire and injured his right elbow. For at least 
two months he had repeated locking of the 
elbow. He noticed no numbness or weakness 
of his arm at that time. About one year later, 
he had an operation on the lateral aspect of 
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Figs. 1 and 1A.—The constric- 
tion and _ retrograde swelling 
of the ulnar nerve in Case 1. 
The aponeurotic roof of the 
cubital tunnel has been _par- 
tially opened. 


the elbow because he was told he had “mi :e” 
in the joint. Since that time he has had no 
locking or pain in the joint. 

About one year before admission, he first 
noticed on bending the elbow a deadness in 
the last two fingers of the hand as though 
there were “no circulation”. He at first used 
to gain relief of this aching deadness by 
hanging the arm down at his side. Eight 
months before admission, the discomfort be- 
came almost continuous despite this posturing 
of the arm. Six months before admission he 
noticed wasting behind the right thumb. He 
was unable to milk the cows® or hold a hav 
fork because of weakness of the right hand. 
Recently he had noticed a hollow in the right 
palm. 

Examination showed atrophy of the inter- 
ossei, particularly of the first dorsal interos- 
seous. There was marked weakness of 
abduction and adduction of the fingers, and 
some atrophy of the hypothenar and _ thenar 
eminences. The hand grip was slightly weak. 
The fourth and fifth fingers showed a mild 
claw posture. The flexor carpi ulnaris was 
only slightly weak. There was sensory im- 
pairment over the little finger, the lateral 
aspect of the fourth finger, and along ‘he 
ulnar border of the right hand. The ri:ht 
ulnar nerve was enlarged and peculiarly ‘in- 
sensitive to pressure on palpation near he 
medial epicondyle. 

An operative scar was present on the lat: ral 
aspect of the right elbow. There was 10° of 
valgus deformity and the elbow exten: 2d 
10° short of normal range. Crepitus was no.ed 
about the postero-lateral aspect of the elt ow 
joint. X-ray films of the elbow joint shov ed 
evidence of marked arthritis on both sic > 


*Readers familiar with this skilled manceu 
will appreciate the handicap presented by a w 
and atrophic first dorsal interosseous muscle. 





July 1958 


Fig. 


m re so on the right where there was irregu- 
la ity of the lateral surfaces of the lateral 
ecndyle of the humerus with narrowing of the 
jont space. Some loose bodies were seen in 
the anterior portion of the joint space. 

At operation (by W.F.) on April 13, 1956, 
the ulnar nerve exposed in the groove was 
swollen to about one-third larger than_ its 
normal diameter over a distance of 2.0 cm., 
aid the blood vessels on the nerve sheath 


appeared injected (Fig. 1). The swelling was 


softer in consistency than one might expect 
of a neuroma. The deep aspect of the swollen 
nerve was adherent in the groove. Just distal 
to the epicondyle, at the point where the 
nerve tunnels between the lateral and medial 
heads of the flexor carpi ulnaris muscle, the 
aponeurosis arching from the medial epicon- 
dyle to the olecranon was stretched taut across 
the nerve. The adhesion and swelling of the 
nerve was just proximal to this point. Deep 
to the aponeurosis, and arching in the same 
direction, was a connective tissue membrane 
which seemed to correspond to the deep fas- 
cial lining of the muscle. It also appeared to 
be contributing to the constriction of the 
nerve. 

It was noted at the time that this situation 
resembled the transverse carpal ligament con- 
stricting the median nerve at the wrist. The 
adherent nerve was freed from its bed. An 
attempt to strip off a length of the motor 
branches running to the lateral head of flexor 
carpi ulnaris was not pursued because of 
bleeding from the main nerve. In spite of 
slitting open the aponeurosis for several more 
centimetres the nerve could still not be trans- 
posed without sacrificing this nerve as well 
as a nutrient vessel entering the nerve from 
the recurrent ulnar artery. The nerve was 
therefore left in its usual bed, and the apo- 


CUBITAL TUNNEL SYNDROME 


neurosis partially resutured before the end of 
the procedure. Electrical stimulation at sev- 
eral points along the exposed nerve produced 
contraction of the flexor carpi ulnaris and 
tingling in the hand but no movement of the 
fingers. 

The operation was carried out under a 
brachial plexus block. Toward the end of the 
procedure the patient could feel touch and 
pinprick in the region of the little finger where 
there had previously been a marked sensorv 
loss. 

When seen two months later, he had relief 
of the severe aching pain which had been 
present in the elbow and forearm before op- 
eration. At the end of one year, although 
sensation was still somewhat impaired, there 
was improvement in motor power in all af- 
fected muscles. There was still atrophy of the 
first dorsal interosseous muscle. He could now 
fork hay and use a hammer. 

One year after operation, stimulation of the 
ulnar nerve at the elbow and the wrist pro- 
duced contraction of all muscles supplied by 
this nerve except for the first dorsal inter- 
osseous. Polyphasic potentials from the first 
dorsal interosseous and from the abductor 
digiti quinti indicated recovering motor units. 


COMMENT 


The main features in this case were the 
aching pain, the disabling degree of weak- 
ness and wasting with sparing of flexor 
carpi ulnaris, and insensitive swelling of 
the nerve proximal to the aponeurotic arch. 
There was prompt and continuing improve- 
ment following simple decompression of 
the nerve. 
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Figs. 2 and 2A.—The appear- 
ance of the nerve in Case 2, 
after opening the cubital tunnel. 
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Case 2.—Farmer, aged 64. No history of 
injury to the elbow; numbness of the fourth 
and fifth fingers 18 months before admission; 
wasting, weakness and sensory impairment in 
the ulnar distribution. At operation, ulnar 
nerve swollen above and constricted in cubital 
tunnel; slitting open tunnel and freeing nerve 
in ulnar groove followed by prompt improve- 
ment. 


R.H. first experienced a sensation of cold- 
ness in his left hand and forearm approxi- 

mately five years before admission to hospital. 
Eighteen months before admission, he noted 
numbness in the fourth and fifth fingers of 
his left hand. This was followed by a flexion 
deformity of the same two fingers and a wast- 
ing of the muscles of the left hand. While 
shovelling snow he experienced an aching 
pain and coldness in the left forearm and 
fingers. He remarked that he had difficulty 
buttoning his shirt, shaving, holding nails or 
operating the levers on his farm implements, 
because of weakness of the left hand. His 
disability was such that he thought he would 
have to give up farming. There was no history 
of injury to the arm or elbow. 
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Figs. 3 and 3A.—The incised 
aponeurosis apposed by hzemo- 
stats to illustrate how the nerve 
was compressed in Case 2. 


On examination, there was about 20° limita- 
tion of extension of both elbows, but this was 
more evident on the right than on the in- 
volved side. On palpation, the ulnar nerve in 
the left condylar groove was abnormelly 
thickened and it seemed to be more super- 
ficial and fixed to adjacent tissues. It was un- 
usually insensitive to pressure. There was a 
marked degree of weakness and wasting of 
the first dorsal interosseous and abductor diviti 
quinti. The left fourth and fifth fingers wre 
hyperextended at the metacarpo-phalang: 
joint and flexed at the proximal interph: 
angeal joint. There was questionable we ik 
ness of flexor carpi ulnaris. Sensory exami i 
tion disclosed an area of hypalgesia witl 
“delay” in the appreciation of painful stimi ‘a- 
tion; the area of abnormal sensation extenc ¢ 
to about one inch (2.5 cm.) above the w ist 
in the ulnar distribution. 

Electromyography showed “extensive dei 
vation of the ulnar nerve beyond the ell 
which, from the lack of evidence of fibrillat 
potentials, must be fairly chronic”. 

At operation (by J.S.) on October 29, 19 
the following notes were made: “Proximal 
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CUBITAL TUNNEL SYNDROME 


Fig. 3A 


the medial epicondyle, the ulnar nerve gradu- 
ally became larger in diameter and was, in 
fact, rather flattened and splayed out. It ap- 
peared that the groove behind the medial 
epicondyle was more shallow than normal. At 
the “tunnel” or arch at the junction of the 
two heads of the flexor carpi ulnaris, the ulnar 
nerve was suddenly tightly constricted (Figs. 
2 and 3). When this tunnel was slit open, the 
ulnar nerve lying deep at this point was seen 
to be much smaller in diameter than the 
normal-appearing ulnar nerve lying proximal 
to the medial epicondyle, and about one-third 
the diameter of the thickened or widened 
abnormal ulnar nerve lying immediately be- 
hind the medial epicondyle. Because the distal 
parts of the ulnar nerve were fixed by branches 
to the flexor carpi ulnaris muscle, it was ap- 
parent that any attempt at transplantation of 
the ulnar nerve would necessitate a section 
of at least one of these branches. It appeared 
that merely slitting the constricting fascia 
joining the two heads of flexor carpi ulnaris 
would probably suffice to remove the com- 
pression of the ulnar nerve.” 


Postoperatively, immediately after recovery 
from the anesthetic, the patient remarked 
that his left hand felt more normal than it 
had done for over a year. Considerable re- 
turn of sensation and improvement in motor 
power followed within the first few weeks 
after operation. 

Six months after operation, the patient re- 
ported by letter that his arm and hand were 
better than they had been for several years. 
He stated that sensation had returned so that 
he could handle a fork or an axe better than 
before operation. 

He was re-examined on November 12, 1957, 
one year after decompression of the ulnar 
nerve in the cubital tunnel. The patient him- 
self estimated that his hand was 75% better 
than before operation, and that he now was 
able to do his farm work such as handling 
the combine or hammering nails. He stated 
that the numbness in his fingers and hand had 
lessened and that there had been no sensation 
of coldness in the hand during the winter, as 
there had been before operation. Although 
the patient was convinced that the muscle 
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Fig. 4.—Posterior aspect of the elbow showing the cubital tunnel (A) closed and (B) 
open. The nerve is constricted in the tunnel and swollen proximal to the aponeurotic arch. 


LO. 


wasting in the hand had filled out, this was 
not apparent to the examiner. The nerve at 
the elbow could be palpated in the superficial 
tissues and moved freely. Some contractions 
were felt in the flexor carpi ulnaris and ab- 
ductor digiti quinti, There was improvement 
in the first interossei and deep flexor of the 
little finger. There was fair power in adductor 
pollicis and opponens digiti quinti. There was 
still an area of sensory change with “delayed” 
sensation in the little finger extending over 
the hand to the wrist. 

An electromyogram on November 12 showed 
evidence that recovery was taking place in 
flexor carpi ulnaris, the first dorsal interos- 
seous and in flexor digiti quinti. 


COMMENT 


The interesting feature here is the lack 
of history of injury in the elbow. In addi- 
tion, it may be noted that the limitation 
of extension involved both the affected 
limb and the opposite limb, to which no 


symptoms were referable. The swelling of 
the nerve proximal to the edge of the apo- 
neurosis forming the roof of the cubital 
tunnel and its constriction in the tunnel 
were again clearly demonstrable. Improve- 
ment again began immediately after simple 
decompression of the nerve. 


Case 3.—Farmer, aged 56. Injury to richt 
elbow nine years previously; over the past 
year pain in forearm, fourth and fifth fing: rs, 
with ulnar palsy developing distal to the fle ‘or 
carpi ulnaris supply. Freeing of the fied 
nerve in the ulnar groove and slitting o, en 
the cubital tunnel; motor and sensory m- 
provement noted three hours following ope :a- 
tion. 


Nine years before admission, J.T., a C ‘ee 
Indian who earns his living by farming «nd 
carpentry, was holding a horse by a la iat 
wound a turn or two around his hand. " he 
horse reared suddenly and gave the patie it’s 
right arm a jerk. He reported that for ab ut 





Jul: 1958 


30 days he was able to bend the elbow only 
slightly. Since then he had had occasional 
pa'1 and some numbness on the ulnar aspect 
of “he forearm. He noted no loss of power in 
the hand or fingers. 

ver the past year he noticed difficulty 
str ightening and, more recently, bending the 
fo. th and fifth fingers of the right hand. He 
als. lost the ability to hold a knife between 
the index finger and thumb, In addition, he 
fo. ad it difficult to spread his fingers or bring 
the n together. Over the same period he had 
pei sistent aching pain which extended from 
the medial aspect of the elbow down the 
for »arm to the fourth and fifth fingers. 

‘here was 10° of cubitus valgus deformity 
in -he right upper extremity and flexion was 
lin ted to about 5° less than on the left. There 
wa’ thickening and loss of sensitivity of the 
ul ar nerve at the elbow. There was mild 
waiting of the forearm and marked wasting 
of the interosseous muscles of the right hand. 
Wth the hand at rest, the little finger and, 
to a lesser degree, the ring finger remained 
fle.ed. There was marked weakness of the 


thumb and index finger. Opposition of the 
thimb and little finger was impossible. There 
was weakness of adduction and abduction of 
all the fingers of the right hand. There was 


slisht weakness of flexor carpi ulnaris on the 
right compared to the left where it was ex- 
tremely strong, and mild weakness of flexor 
digitorum profundus, more in the fifth than 
the fourth finger. There was loss to pinprick 
over the flexor aspect of the fourth and fifth 
fingers. 

X-ray examination of the right elbow showed 
some narrowing of the joint space with irregu- 
larity of the bones about the joint, indicating 
an appearance of degenerative arthritis. There 
was no evidence of fracture. 

At operation (by W.F.) on January 15, 
1957, a brachial plexus block was performed 
because of the patient’s vascular hypertension. 
About five centimetres of the ulnar nerve 
were exposed at the elbow. The nerve was 
somewhat thickened down to the edge of the 
aponeurosis of the flexor carpi ulnaris. There 
was also a sheath of loose connective tissue 
deep to the aponeurosis, but this did not seem 
as significant as in Case 1 in constricting the 
nerve except at a point where a blood vessel 
entered the side of the nerve. The cubital 
tunnel was fairly tight. The nerve was ad- 
herent for several centimetres proximal and 
distal to the opening of the tunnel so that 
the passage of a small dissector in the tunnel 
was obstructed. The aponeurosis and the 
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deeper sheath of connective tissue were split 
distally to unroof the nerve. The nerve was 
freed from its densely adherent bed in the 
ulnar groove. 

The patient showed dramatic sensory and 
motor recovery within three hours of the end 
of the operation; he reported sensation to pin- 
prick over the little finger, and the flexion 
deformity of the little and ring fingers disap- 
peared. During the next few days the pain in 
the forearm disappeared. Six weeks after op- 
eration it was difficult to find any sensory im- 
pairment. There was some filling in of the 
first dorsal interosseous muscle. He had _in- 
creased power in all the previously paretic 
muscles. Four months after operation, he 
showed continuing recovery of motor power 
with normal sensation, except for subjective 
numbness at the tip of the fifth finger. 

Nine months after operation there was con- 
tinuing improvement. He had returned to 
driving a tractor, wood cutting and carpentry. 
He had no complaint of pain in the arm. The 
flexor digitorum profundus had returned to 
almost normal power but the intrinsic muscles 
were still not back to normal. 

Electromyographic studies before operation 
confirmed the clinical impression that flexor 
carpi ulnaris was only slightly involved in the 
palsy. The intrinsic muscles supplied by the 
ulnar nerve showed preoperatively fibrillation 
potentials but incomplete denervation. Elec- 
trical evidence of recovery of the intrinsic 
muscles was noted ten days following opera- 
tion. Fibrillation had disappeared one month 
after operation. At nine months a normal inter- 
ference pattern was obtained from the ab- 
ductor digiti minimi. A reduced pattern from 
the first dorsal interosseous was consistent 
with the residual wasting and weakness per- 
sisting but gradually improving in this muscle, 

One vear after operation he complained of 
aching from the elbow to the little finger pres- 
ent for 10 days. He had noted no injury to 
the elbow and denied any unusual activity of 
the arm. On inquiry he stated that during the 
two weeks before the onset of the aching he 
had cut down about 80 trees, hauled, trimmed, 
sawed and split them for stove wood! On 
examination, there was further improvement 
compared to the findings nine months after 
operation, with no sensory impairment and 
some increase of power and filling out of the 
intrinsic muscles. Aside from a tendency for 
the nerve to ride up against the medial epi- 
condyle with full flexion of the limb, no sig- 
nificant changes were noted in the region of 
the operative site. 
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COMMENT 


In this case, the anatomical site of the 
nerve constriction again was seen at opera- 
tion to be in the cubital tunnel. The flexor 
carpi ulnaris was largely spared from 
paralysis and this was confirmed by the 
electromyographic findings. The cubital 
tunnel was split open. The immediate post- 
operative and subsequent recovery was, in 
this instance, perhaps the most striking of 
the three cases. 


DIsCUSSION 
The Cubital Tunnel 


The surgical findings in these cases were 
remarkably similar. The localized constric- 
tion and retrograde swelling of the nerve, 
together with the striking promptness of 
relief after simple decompression, all point 
clearly to constriction of the nerve as an 
important factor in producing the pro- 
gressive ulnar palsy. The nerve is com- 
pressed as it dips from a superficial to a 
deep submuscular course through a re- 
stricted opening just distal to the medial 
epicondyle (Fig. 3). The roof of this open- 
ing is formed by the aponeurosis of the 
flexor carpi ulnaris arching between the 
medial epicondyle and the olecranon where 
the two heads of this muscle take their 
origin. The floor is formed by the medial 
ligament of the elbow joint. This runs 
in a fan-like pattern from the medial 
border of the olecranon process to the 
base of the epicondyle. Distally, the liga- 
ment ends on the coronoid process of 
the ulna, which thus forms a bony hump 
marking the distal end of the floor of the 
tunnel. Because of the analogy in some re- 
spects to the carpal tunnel where the 
median nerve may be compressed, we have 
proposed® that this opening be called the 
cubital tunnel.* 


Cubital Tunnel Compression 


The cubital tunnel provides an anatomi- 
cal explanation for some features of tardy 
ulnar palsy which have never been satis- 


*From the Latin cubitum = elbow. French-speak- 
ing surgeons will be familiar with the ulnar 
nerve as le nerf cubital. 
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factorily accounted for on the basi: of 
friction and stretching of the nerve. T] >se 
will be taken up in turn. 

(a) Nerve swelling.—Palpable enla: :e- 
ment of the nerve at the elbow was le- 
scribed by Panas'* in the four pati: nts 
with progressive ulnar palsy. The figi res 
from the report by McGowan! indi: ite 
that this swelling is most commonly see: in 
the more advanced cases. She also poir :ed 
out that in only a few cases was the sw °II- 
ing firmer than the normal nerve, In er 
series none of the six cases with ely 
nerve involvement was said to show « vi- 
dence of nerve swelling. 

In the review by Gay and Love,’ a “la. ge 
nerve” was reported in 51 of 100 cases, 
Richards’* reported that 10 of his 26 cases 
had a “neuroma”, but made no distinction 
as to the quality of the swelling. 

In the three cases reported here, the 
nerve was swollen and insensitive to pal- 
pation in the ulnar groove. When exposed 
at operation the nerve appeared swollen, 
cedematous and hyperemic, with a fusi- 
form enlargement almost double the nor- 
mal diameter extending for a distance of 
several centimetres (Figs. 1 and 2), This 
moist swelling was softer in consistency 
than the scar tissue of a true neuroma. 


It is suggested that the swelling is retro- 
grade to the constriction in the tunnel and 
is the result of interruption of the slow 
proximo-distal flow of fluid along the nerve, 
as described by Weiss,'® or to vascular 
congestion associated with degenerative 
swelling of individual nerve fibres and 
their separation by exudate as reported by 
Denny-Brown and Brenner.® There is #d- 
ditional evidence from the earlier expcri- 
mental studies of nerve ligature by Caja',* 
that such compression over a period of 
time can result in severe degenerat ve 
changes. 

(b) Sparing of flexor carpi ulnaris.—1 he 
slight involvement of flexor carpi uln: 
muscle compared to the severe weakn : 
and wasting in the intrinsic muscles of 
hand supplied by the ulnar nerve wa 
distinguishing feature in all three ca 2s. 
This differentiation was further borne 
by the electromyographic findings and. i 
one case, by direct stimulation of the 
posed nerve at operation. This spar 





July 1958 


seems explicable by the circumstance that 
the nerve branches to this muscle are the 
m st proximal of all those given off by the 
uliar nerve. They are formed into a dis- 
cr te fasciculus proximal to the tunnel and 
usually separate off the main nerve shortly 
af-er entering the tunnel (Figs. 1, 2 and 4). 
It seems probable that these branches, be- 
in { smaller and lying somewhat more freely 
in the tunnel, are less subject to com- 
pression than the larger bulk of the main 
uliar nerve (Fig. 5). 


[t was noted, in this series, that there 
wis only partial impairment of the flexor 
di zitorum profundus muscle related to the 
fourth and fifth fingers. But the nerve 
bianches going to this muscle come off the 
miin nerve several centimetres below the 
ertry of the tunnel. The sparing of this 
muscle is probably due to the overlap in 
innervation from the median nerve. In a 
recent patient, for example, where there 
was a direct injury to the ulnar nerve from 
bioken glass, the power of this muscle in 
these two fingers was rated as almost nor- 
mal, although at operation there was found 
to be a complete interruption of the motor 
components of the nerve, In addition, in 
one of the present cases where there was 
fair preservation of power in flexion of the 
distal phalanges of the fourth and fifth 
fingers, direct stimulation of the ulnar nerve 
at operation failed to produce any con- 
traction, although the flexor carpi ulnaris 
responded briskly. 


It seems evident, therefore, that the 
sparing of flexor carpi ulnaris reflects the 
fact that the nerve is compressed at a local 
site in the cubital tunnel. It should be noted 
that this sparing does not necessarily in- 
dicate a lesion of the nerve more distally 
in the forearm. Conversely, severe weak- 
ness of this muscle should make one seek 
a lesion of the nerve proximal to the tun- 
nel, due, for example, to a recurrent dis- 
location of the nerve or to gross distortion 
of the elbow joint with soft tissue scarring. 


(c) Increase of symptoms during flex- 
ion.—The first patient found that he could 
obtain relief of aching pain and parees- 
thesize by placing his elbow in extension. 
The other patients noted aggravation of 
symptoms from shovelling or hammering. 
A similar effect was noted by the first 
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patient reported by Panas* in his paper 
of 1878. These effects and the palsy itself 
have been attributed to stretching and 
friction of the nerve in the presence of 
cubitus valgus, and many authors have 
tended to emphasize fracturing of the el- 
bow as the main etiological condition. But, 
as Panas noted originally, fracture and 
even significant trauma may be absent. 
McGowan" reported that 25 out of 46 
cases had no definite history of fracture or 
injury to the elbow and more than one- 
third of the 100 patients reported by Gay 
and Love’ had no history of trauma. 


In two of our cases and in many others 
reported in the literature, valgus deformity 
may be absent or of only minimal degree 
in the presence of quite advanced ulnar 
nerve palsy. Even in those cases with a 
history of fracture, cubitus valgus may not 
have developed. In 21 patients with a defin- 
ite history of fracture in McGowan’s 
series,'' 15 had an increased carrying angle 
but in only two of the series of 46 cases 
was cubitus valgus considered a feature 
significant in the development of paralysis. 
Gay and Love’ reported limited motion of 
the elbow in 48 of 100 cases. In Richards’ 
series'® of 15 patients who had tardy ulnar 
palsy associated with a history of fracture 
in childhood, only seven had cubitus val- 
gus. 

Perhaps the most direct argument that 
tardy ulnar palsy need not be associated 
with stretching of the nerve from cubitus 
valgus is offered by the prompt relief noted 
in our cases where the nerve was simply 
decompressed but its anatomical course 
not shortened. 

It is submitted that aggravation of symp- 
toms by flexion of the limb is due to nar- 
rowing of the opening of the cubital tunnel 
during such movement. Examination of 
the elbow by careful palpation, by move- 
ment when the nerve is exposed and by 
anatomical dissection, indicates that sev- 
eral factors bring about this restriction. 


These changes in the cubital tunnel dur- 
ing flexion and extension may be under- 
stood by reference to Fig 5. The first factor 
is the roofing aponeurosis of the flexor 
carpi ulnaris. With the elbow in full ex- 
tension, this is relaxed since the bony points 
of attachment come closely together, al- 
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Fig. 5.—Drawing to show the change in shape of the cubital tunnel during flexion. 
As the olecranon moves forward, the ligamentous floor bulges and the aponeurotic roof becomes 
taut, The nerve is compressed between these two structures. 
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mst touching each other (Fig. 5A). But 
di ring flexion the epicondylar attachment 
is fixed while the point of attachment to 
th: olecranon swings forward in an arc so 
thit the two become separated by some 
th ee centimetres. The sharp, tough apo- 
ne irosis is thereupon stretched taut over 
th: nerve, the main effect of this being 
alized at the proximal edge of the tunnel 
ig. 5B). 

some contribution to the tautness of this 
tu nel roof could also be made when the 
fle or carpi ulnaris contracts. This would 
oc ‘ur, for example, when this muscle acts 
in fixation or powerful movements of the 
w ist as in lifting, hammering or shovelling. 

\ second factor during flexion is the 
el vation of the ligamentous floor of the 
tuinel. The fan-like fibres of the medial 
li;ament, like the aponeurotic roof, are 
stietched taut during the separation of the 
ol-cranon and epicondyle and elevated by 
th» underlying trochlea. From a slack con- 
cave appearance in extension they tighten 
and form almost a cord-like structure which 
crimps the nerve against the aponeurotic 
eage of the tunnel (Fig. 5B). 

[his narrowing of the cubital tunnel 
would explain the “sleep paralysis” of the 
ulnar nerve when the limb is kept in pro- 
longed flexion, without external pressure, 
as noted in three cases by Gowers* in 1892. 
He gave, however, no explanation for the 
mechanism involved. 


One of the patients with ulnar palsy re- 
ported by Panas'® had a sesamoid bone in 
the medial ligament of the elbow joint. 
Similar cases have been reported by Gay 
and Love? and by Bryan and _ others.' 
While such lesions are uncommon, they 
are of interest in indicating how distortion 
of this ligamentous floor can produce ulnar 
paralysis. Many cases with tardy ulnar 
palsy have been described as having only 
arthritis of the elbow joint with no history 
of trauma and with minimal joint deformity. 
It is particularly in this group of cases that 
it has been difficult to account for such 
advanced degrees of palsy as are some- 
times found. We suggest that it is due to 
scarring and thickening of the medial liga- 
ment producing narrowing of the cubital 
tunnel with resultant nerve compression. 
The presence of adhesions between the 
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undersurface of the nerve and this liga- 
mentous floor of the tunnel in all three 
cases presented here would support this 
suggestion. 


The Roof of the Tunnel 

A finding in the first case was the pres- 
ence of a connective tissue band crossing 
the nerve just distal to the epicondyle and 
deep to the fibrous arch of the aponeurosis 
(Fig. 1). It appeared to contribute to the 
nerve compression by enhancing the con- 
stricting effect of the aponeurosis. A simi- 
lar but less prominent band present in the 
third case seemed of less significance. These 
correspond to the layer of fascia lining the 
deep aspect of flexor carpi ulnaris. At the 
proximal end of the tunnel this layer fuses 
with the aponeurosis on the surface of the 
muscle to form a firm edge. As the roof 
of the tunnel is slit open further distally, 
these two fascial sheets are separated by 
an increasingly thicker layer of muscle 
tissue. This is illustrated in Figs. 1, 2 and 4. 

Proximal to the aponeurotic edge of the 
tunnel, a loose but often rather thick layer 
of connective tissue may arch over the 
nerve, This seems to play no role in con- 
striction of the nerve. 

In another patient, where the ulnar nerve 
was explored because of direct laceration, 
two tough narrow bands of connective 
tissue crossed the nerve and were attached 
between the medial epicondyle and ole- 
cranon. They were proximal to the apo- 
neurosis and quite separate from it. In the 
event of thickening of the medial ligament 
in the floor of the tunnel, these bands 
could evidently have contributed to com- 
pression of the nerve. It seems clear that 
such accessory bands, therefore, as well 
as the fascia lining the deep surface of 
flexor carpi ulnaris must be slit open with 
the roofing aponeurosis to ensure adequate 
decompression of the nerve. The only previ- 
ous reference which we were able to find 
to fascial bands pressing on the ulnar 
nerve was a brief one made without elab- 
oration by Woltman’ in 1947. 


Since we first reported our findings, an 
abstract of an interesting preliminary com- 
munication has been published by Os- 
borne,’* who stated that in exploring cases 
of tardy ulnar neuritis he had found in 
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almost every case a band of fibrous tissue 
bridging the two. heads of flexor carpi 
ulnaris. He considered this band respon- 
sible for compression of the nerve; incision 
of the band was followed by relief. We 
suggest that this band of fibrous tissue 
probably corresponds to the aponeurosis 
of flexor carpi ulnaris which is, of course, 
a well-recognized and constant anatomical 
structure. For example, Cunningham’s 
Manual of Practical Anatomy’ refers to this 
aponeurosis as a “fibrous arch between the 
heads of flexor carpi ulnaris”. In our view 
this aponeurosis forms the important roof- 
ing component of the cubital tunnel but 
is more meaningful when considered in 
relation to the ligamentous floor which of- 
fers counter pressure against the nerve, 
particularly during flexion (Fig. 5). 


The Floor of the Tunnel 


As shown in Fig. 5B, as the olecranon 
hinges forward during flexion, the medial 
ligament of the joint, forming the floor of 
the tunnel, is elevated by the underlying 
medial margin of the trochlea. In the distal 
part of the tunnel, this ligamentous tissue 
ends and the last centimetre of the floor is 
formed by the hard prominence of the 
medial edge of the coronoid process, In 
decompressing the nerve, it would seem 
important to open the roof of the cubital 
tunnel beyond this bony portion of the 
floor. 


Cubital Tunnel Syndrome 


The clinical features in the present cases 
would seem to form a distinctive type of 
tardy ulnar palsy which may usefully be 
called the cubital tunnel syndrome. This 
term serves to indicate a progressive focal 
constrictive lesion of the nerve in the cubi- 
tal tunnel, associated with a retrograde in- 
sensitive swelling of the nerve and a 
tendency to spare flexor carpi ulnaris. It 
is not necessarily associated with signifi- 
cant deformity of the elbow joint and is 
promptly relieved by simple decompres- 
sion of the nerve. 

This clinical picture is thereby distin- 
guished from those cases of tardy ulnar 
palsy where paralysis of all components 
of the the nerve is related to fracturing or 
gross distortion of the elbow joint. It is 
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for this latter type of palsy that the te : 
“traumatic ulnar neuritis” might perh: 

be reserved and for which anterior tra s 
position of the nerve may be necessa y. 


Transposition versus Decompression 
The satisfactory results of transpositi 
of the ulnar nerve have been repeatec | 
noted, Richards'® (1945) noted defin 
improvement in 16 of 26 cases before ©.s 
charge from hospital. Gay and Lo 

(1947) concluded that the operative 
sults were 70% satisfactory in 76 patie: ts 
who could be traced after operation fr: 
a series of 100 cases. 

McGowan!" (1950) in a weli-document.d 
follow-up study of 46 cases from Seddoii’s 
unit found all were relieved by operation 
involving transposition, although patients 
with severe wasting and sensory impair- 
ment retained residual signs. 

The surgical technique of transposition 
of the ulnar nerve was described in early 
papers by Adson' (1918) and since then 
by others, including Platt'* (1926), Lear- 
month’? (1942), and Gay and _ Love’ 
(1947). 

The splitting of the aponeurosis between 
the two attachments of the flexor carpi 
ulnaris as we have done here to open the 
cubital tunnel is, of course, a necessary 
preliminary stage when transposing the 
nerve, in order to free the attachments 
of the flexor muscles from the medial epi- 
condyle. It appears probable that in many 
cases the successful result attributed to 
transposition may have been an unrecog- 
nized benefit of cubital tunnel decompres- 
sion, 

Of particular interest in this regard are 
five patients, considered by McGowan" 
(1950), who had poor results due to ‘n- 
adequate mobilization of the nerve bel:w 
the elbow. This produced sharp angulation 
and constriction of the nerve 1.0 to 45 
cm. below the medial epicondyle. All w« re 
relieved by a_ second procedure 1- 
volving free mobilization of the nerve aid 
replacement deep to the flexor origin, \/e 
would interpret these cases, in the light of 
our findings, as instances in which tra‘\s- 
position may have been attempted withc ut 
adequate incision of the aponeurotic r of 
of the cubital tunnel. Failure of relief in 
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these instances provides further evidence 

th:t it is this “incidental” stage of the 

te hnique of transposition which may often 
responsible for relief of symptoms. 

Vhile the operation for anterior trans- 

> ition of the ulnar nerve is a procedure 

« il-established technically, it is not with- 

certain disadvantages. It necessitates 
mg exposure of the nerve in the lower 

id of the arm and the upper third of 

forearm. The nerve branch to the elbow 

iit must usually be sectioned ( Platt," 

6; Learmonth,'® 1942), and the flexor- 

nator muscles detached from the medial 

condyle in order to bring the loop of 

‘bilized nerve through anteriorly. In 

er to provide length enough of nerve 

swing it forward the nerve branches to 
flexor carpi ulnaris usually require 
st! pping up from the main branch if they 
are not to be sacrificed. In two of our 
cases, transposition would also have in- 
vo'ved dividing a vascular bundle of moder- 
ate size supplying the main ulnar nerve. 
It was considered that these dissections 
offered considerable risk to the blood 
suply of the nerve. 

Decompression of the nerve by opening 
the cubital tunnel can be done with ex- 
posure of a much shorter length of the 
nerve and obviates the additional nerve 
and muscle dissection involved in trans- 
position. 

Transposition seems indicated, however, 
where the nerve bed is grossly scarred or 
where there is marked distortion of the 
adjacent bony prominences or of the joint 
due to fracture-dislocation or excessive cal- 
lus formation. From the evidence presented 
here and from McGowan’s observations, 
it should be emphasized that if trans- 
position seems necessary the nerve must 
be well mobilized by slitting open the 
aponeurotic roof of the tunnel for a sig- 
nificant distance to avoid angulation of the 
nerve in its transposed position. 


The findings noted above point con- 
clusively to the importance of the cubital 
tunnel in the etiology of tardy ulnar palsy. 
The results of simple decompression of the 
nerve have been satisfactory in this small 
series of cases. It is hoped that further 
exnerience will form a basis for the proper 
selection of cases suitable for decompression 
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as contrasted to transposition. Removal of 
the medial epicondyle following decom- 
pression is a modification that may prove 
to be of benefit in certain patients where 
the nerve dislocates during flexion. 


SUMMARY 


1. In three patients, tardy ulnar palsy 
was relieved by simply incising the apo- 
neurotic arch overlying the nerve between 
the bony attachments to the olecranon and 
medial epicondyle of the two heads of 
flexor carpi ulnaris. The nerve was seen 
to be constricted at this point and swollen 
proximal to it. There was prompt and con- 
tinuing improvement after such decom- 
pression. 

2. The term cubital tunnel is proposed 
for this opening through which the nerve 
passes from its superficial course to its 
deep submuscular plane just distal to the 
elbow. The roof of the tunnel is formed 
by the aponeurosis of flexor carpi ulnaris 
and the floor by the medial ligament of 
the elbow joint. During flexion of the el- 
bow, the tunnel is reduced from an oval 
to a narrow slit-like opening because of 
the tightening of the aponeurotic roof and 
the bulging of the ligamentous floor. 

3. It is submitted that the surgical an- 
atomy of the cubital tunnel provides a 
more satisfactory explanation for some of 
the features of tardy ulnar palsy than has 
been previously offered. Its effects are 
analogous in some respects to compression 
of the median nerve in the carpal tunnel. 
It accounts for the constriction and retro- 
grade swelling of the nerve, the aggrava- 
tion of symptoms by flexion of the limb, 
and the sparing of the flexor carpi ulnaris 
muscle. These features make up a clinical 
picture which we consider may be termed 
the cubital tunnel syndrome. It is thus dis- 
tinguished from those cases of tardy ulnar 
palsy where paralysis of all the muscles 
supplied by the ulnar nerve is related to 
gross distortion of the elbow joint and for 
which the term traumatic ulnar neuritis 
might be reserved. 

4. It is suggested that the successful re- 
sults obtained by anterior transposition of 
the ulnar nerve may have been in many 
cases due to the fact that a preliminary 
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stage in this procedure incidentally in- 
volves opening the cubital tunnel and de- 
compressing the nerve. 


5. It is hoped that this record of our 
brief series of cases will stimulate interest 
in the cubital tunnel syndrome and in the 
further evaluation of the role of the cubital 
tunnel in ulnar nerve lesions. 
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RESUME 


Chez trois malades la paralysie cubitale tardive 
a été soulagée par une simple incision de la 
bandelette d’aponévrose épitrochléo-olécranienne 
qui recouvre le nerf entre l’éminence osseuse de 
Yolécrane et l’épicondyle médial des deux chefs 
du muscle cubital antérieur. On observa une con- 
striction du nerf a cet endroit et un gonflement 
en amont. Cette décompression amena une améli- 
oration immédiate et persistente. Les auteurs sug- 
gérent le terme “tunnel cubital” (gouttiére olécri- 
nienne interne ou épitrochléo-olécrdniénne de cer- 
tains anatomistes francais) pour décrire cette 
ouverture par laquelle le nerf passe de son cours 
superficiel au plan sous-musculaire — profond, 
immédiatement distal au coude. Le plafond de 
ce tunnel est formé par l’aponévrose du cubital 
antérieur, et le plancher, par le ligament médial 
de larticulation du coude. Au cours du fléchisse- 
ment du coude le tunnel passe d’une ouverture 
ovale 4 une simple fente a cause du resserrement 
de l’aponévrose du plafond et du gonflement des 
ligaments du plancher. On prétend que l’anatomie 
chirurgicale du tunnel cubital donne une ex- 
plication plus satisfaisante de certains aspects 
de la paralysie cubitale tardive que celle qu on 
avait offerte jusqu’a présent. Ces effets sont :ina- 
logues en certains cétés 4 la compression du nerf 
médian dans le tunnel carpien. On peut «insi 
expliquer la constriction de méme que Ilced>me 
rétrograde du nerf, l’aggravation des symptémes 
par le fléchissement du membre alors que le 
cubital antérieur est épargné. Ces faits clinic:ues 
peuvent étre réunis en un syndrome du tu inel 
cubital. On le distingue ainsi des cas de para ysie 
tardive du cubital ot la paralysie de tous les 
muscles innervés par le cubital résulte d’un de- 
placement évident de articulation du coud: et 
pour laquelle le terme névrite cubitale traumat jue 
doit étre réservé. Les auteurs suggérent que les 
résultats heureux obtenus par la transposition an- 
térieure du nerf cubital peuvent avoir ét le 
résultat, dans bien des cas, de la décompressio du 
nerf au cours de l’ouverture de la gouttiére ole :ra- 
nienne interne pendant le premier stage de 
lintervention. Souhaitons que cet exposé de 1 tre 
bréve série de cas créera un intérét dan le 
“syndrome du tunnel cubital” et aidera 4 l’év: ua- 
tion ultérieure du réle de ce tunnel dans les 
lésions du nerf cubital. 
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ABSENCE OF RADIUS 


CONGENITAL ABSENCE OF THE RADIUS* 


A. W. FARMER, M.D.t and C. A. LAURIN, M.D.,+ Toronto 


Ti E DEFORMITY commonly noted with con- 
ge iital absence of the radius is a clubbed 
hand (Fig. 1). In such cases the upper 
lir:b, and particularly the forearm, is 
masurably shorter than the other. The 
haid is small and deviated radially; the 
th mb is frequently absent or abnormal, 
ani the fingers (usually the index and 
m: Idle fingers) may be anomalous in func- 

1 or appearance. The deformity is often 


iteral (Fig. 2). 


NCIDENCE 


Chis condition is relatively uncommon, 

‘urring once in 30,000 births. It was first 

sorted in 1733 by Petit,'* although Paré"* 

1573 described a similar type of deform- 

\. In December 1955, the total number of 
reported cases was 274.!° Eleven cases 
recently seen at the Hospital for Sick 
Children are reported here. Nine of these 
cases are still under treatment. 

The lesion is usually not seen in other 
members of the family. There are excep- 
tions to this, however, Bouvier reported 
the condition in a father and four of his 
five children; Joachinstad found the anom- 
aly in a mother and her five children. It 
was reported in identical twin brothers in 
1948 by Goldenberg and Patterson.* No- 
body, however, has reported the condition 
in three successive generations. This was 
noted in one of our cases in the infant, 
the mother, the maternal aunt, and the 
maternal grandfather. 


PATHOLOGY 


The clubbed hand, or as it is sometimes 
called, radial clinarthrosis, is usually asso- 
ciated with absence of the radius. Rarely, 
the radius is found intact. In cases of in- 
complete absence of the radius, the distal 
end is usually lacking (Fig. 3), but the 
absent segment may be either end or the 


*From the Department of Surgery, The Hospital 
for Sick Children, Toronto. 

tChief of Surgery, The Hospital for Sick Children, 
Teronto. 

tResident in Orthopedic Surgery, The Hospital for 
Sick Children, Toronto. 


diaphysis. When the distal end is present, 
external deformity can be minimal. In 
those cases where the condition is bilateral, 
the deformity is usually the same on both 
sides, with a complete absence of radius 
(Fig. 4). 


Fig. 1.—The club hand deformity: the forearm 
is shorter, the hand is deviated radially, and the 
thumb is often absent. 


The ulna is usually found to be shorter 
than normal, thickened posteriorly and 
curved radially. This curvature is in accord- 
ance with an observation made by Ollier™ 
in 1867, in that where two parallel bones 
are normally present, and one of them is 
absent, the remaining one will curve and 
tend to occupy the position of the former 
one. 

The thumb is usually absent or anom- 
alous and functionless. The carpus is rarely 
complete; the most frequently absent bone 
is the scaphoid. The humerus is usually 
shorter, but may be longer than normal. 
The ipsilateral scapula and clavicle may 
be malformed or smaller than normal. 

As far as the nervous system is con- 
cerned, the brachial plexus is usually found 
intact and the neuro-anatomy is normal 
to the elbow. Minor variations are found 
distally, but cutaneous sensation is intact 
and the muscles present are all innervated. 
Vascular anatomy is frequently disturbed 
below the elbow, and an absence of radial 
pulse is frequently noted. 
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Fig. 2.—Bilateral absence of the radius, Note 
the congenital dimple and the excess skin on the 
ulnar side of the wrist. Notice also the absent 
thumb, the anomalous index finger and the com- 
pensatory prehensile position of the little finger. 


Muscle anomalies are often noted in the 
pectoralis major and minor, in the biceps 
and in the brachialis muscles. In the fore- 
arm there is no interosseous membrane 
and the muscular anatomy may be difficult 
to recognize; the variations will depend 
on the extent of the defect. 


Associated distant anomalies are present 
in approximately one-third of the cases. 
They are more often found on the side 


of the clubbed hand. Clubbed feet are 
the most commonly associated deformity, 
but true to Rokitansky’s law,”° almost any 
anomaly is possible. 


ETIOLOGY 


The cause of any defect noted at birth 
has always been an enigma. In 1924 Kato™ 
reviewed the various theories. Two of these 


Fig. 3.—With incomplete absence of the radius 
the distal end is usually lacking. Note also the 
curve of the ulna, the absent thumb, and the in- 
complete carpus (age 5). 


merit reiteration: (1) the embryolog: ; 
or archipterygeal theory suggested 
Gegenbaur in 1876,’ and (2) extrane 
theories. 

1. Embryological or — archipteryg 
theory of Gegenbaur.—Here it is assun 
that the vertebrate limb arises from 
primitive fin of the Dipnoan fish. Accc 
ingly, in the upper extremity, there is « 
main stem and four main accessory ri 
The main stem accounts for the humer 
ulna and the metacarpal and_ phalan; es 
to the fifth finger, The first accessory : 
gives rise to the radius, scaphoid, tra; 
zium and thumb metacarpal and phalang s, 
The second, third and fourth rays giv 
rise to the index, middle and ring finge:s. 
Congenital absence of the radius is tl: 
explained by suppression of the first acccs- 
sory ray; hence the associated anomalies 
of the thumb. 

According to Lewis, in 1901,!° the arm 
buds develop in the third week of fetal 
life; the ulna and radius are already 
differentiated as cartilaginous masses by 
the fifth week. The shafts are fully ossified 
at birth. Any suppression of the first ac- 
cessory ray is therefore most likely early 
in fetal life, possibly between the third 
and fourth week. When the thumb is 
normal, the deformity is then tentatively 
explained as a fusion of the bones of the 
forearm rather than a suppression of the 
first ray. This theory offers no explanation 
for the defects often found in the clavicle 
and scapula. 


2. Extraneous theories.—The amniotic or 
“mechanical” theory of Dareste in 1852' 
blames extraneous compression in utero. 
This has some support in that congenital 
anomalies have been reproduced exp: ri- 
mentally by exerting some pressure on ‘he 
chick embryo. The suppression has to be 
exerted so early in fetal life (between 1¢ 
third and fifth week) that it is hard to 
imagine any mechanical factor consiste: ly 
causing similar defects in four children in 
one family. Similarly, this theory wo 
be hard put to explain bilateral cases. 

Deficient diets in rats have reprodu: 
various congenital anomalies. Wark: 1 
et al.*’ in 1943, showed radiographs of 1 ts 
which looked very much like those fi 
cases of absent radii. However, these 
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Fig. 4.—Bilateral absence 
of adius. In bilateral cases 
the absence of the radius is 
- ily complete on both 
SICIE 5, 


traieous theories may be inadequate in 
ex] laining the rare cases found in succes- 
siv’’ generations. 

\Vhatever the cause, it must be active 
in utero early in the life of the embryo, 
and there may be inherent as well as ex- 
traneous factors. 


METHOD OF TREATMENT 


Any treatment of this condition should 
(a) improve the appearance, (b) improve 
the function, and (c) encourage growth. 


The correction obtained should persist, and 
further normal growth of the limb should 
not be impaired. To achieve these goals 
there are three definite surgical steps: (1) 
correct the deformity of the hand; (2) 
maintain the correction; (3) improve the 
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Fig. 5.—The operations performed for this con- 
dition. Many are now of historical interest only. 
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function of the hand, e.g. by pollicization 
or tendon transplants. Conservative ther- 
apy (manipulation, casts, splints) is useless 
without surgery, but is a necessary adjunct. 

A brief review of the previous operations 
used for this condition will illustrate the 
difficulties of treatment and the evolution 
of the present method of treatment (Fig. 
5). 

Originally a tenotomy was thought to 
be adequate. This was insufficient because 
of the bony anomalies involved—the absent 
radius, the deficient carpus on the radial 
side, and the curve of the ulna. Hoffa 
(1902)** therefore combined the tenotomy 
with an osteotomy of the ulna. Romano 
in 1894?! combined the procedure with a 
wrist fusion. Sayre (1894)?? performed a 
similar operation; he fixed the hand on the 
ulna by excising the central row of carpal 
bones and wedging the sharpened distal 
end of the ulna into the carpal gap. Ex- 
perience then revealed that a bony strut 
of some kind should be inserted on the 
radial side of the ulna to replace the 
radius. Otherwise, the deformity of the 
hand eventually recurs. 

In 1894 Bardenheuer,? and, in 1912, 
Tubby* devised the procedure whereby 
the distal end of the ulna was split longi- 
tudinally into radial and ulnar segments. 
A carpal bone was impacted between these 
segments, to keep them apart distally, as 
a letter “Y”. The hand was fixed in this 
corrected position. 

Antonelli in 1905,? and later Ryerson, 
split the whole ulna longitudinally and 
interposed muscle. The difficulty in using 
the complete ulna is that it is often severely 
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curved. For that reason, Albee in 1928 
first performed an osteotomy of the ulna. 
To replace the radius, he then used a free 
tibial graft and fixed it proximally to the 
midshaft of the ulna. Radial deformity 
often recurred with growth of the ulna, 
but not of the tibial graft. To correct this 
disadvantage, Starr in 1945%* used a dif- 
ferent type of graft—the proximal end of 
the fibula with its epiphysis. He hoped to 
obtain a new “radius” which would grow 
with the ulna. The proximal end of the 
fibula was anchored into a notch in the 
ulna and fixed with pins and screws, He 
reported growth in these transplanted 
fibula. This “growth”, however, may repre- 
sent the head of the fibula which later 
ossified. This will show as a radiological 
increase in the length of the transplanted 
fibula without actual growth in that bone. 

Growth in a transplanted epiphysis was 
reported by Straub in 1929,** in a patient 
with a 16 year follow-up. Heller in 1914," 
and Fohl in 1929,° from experimental work 
suggested that such growth was possible. 
Haas,’ however, repeated the experiments 
on two occasions (1915, 1931), but could 
never obtain growth in free epiphyseal 
plate grafts. 

It appears that if the blood supply is 
completely interrupted, as in any free graft, 
the epiphyseal plate will die and will not 
grow after transfer. An epiphysis, however, 
should continue to grow if it is transferred 
as a living graft. It should not be damaged 
in the process and its blood supply should 
be maintained, In order to preserve that 
blood supply it may be profitable to trans- 


Fig. 6.—Postoperative _ra- 
diograph after soft t sue 
release on the radial sid of 
the wrist. A Kirschner ire 
is temporarily used to ni in- 
tain the correction. 


fer the epiphysis as part of a compound 
pedicle graft. A similar type of graft was 
described by Farmer in 1952,° in the treat- 
ment of pseudarthrosis of the tibia. Child- 
ren can withstand the awkward position 
well. Another reason for operating early 
in life is that a young epiphysis has a 
greater tendency to grow after transplanta- 
tion. 


Riordan in 1955" stressed early surgery. 


He used a fibular graft in a patient 614 
months of age; preliminary treatments had 
been started at 10 days of age. He first 
performed a radial soft tissue release. 
Because he operated on younger patients 
this soft tissue release did not seem as 
radical as was deemed necessary by most 
surgeons. He then positioned the hand over 
the ulna and maintained the correction 
with Kirschner wires. When necessary, the 
ulna was osteotomized. He later used 
Starr’s fibular graft to preserve his correc- 
tion. The hand was not fused to the distal 
end of the fibula. This could be done when 
no further growth was expected at the 
wrist. It would provide more stability «1d 
sacrifice little movement. 


REVIEW OF CASES AT THE 
HospPiraL FOR SicK CHILDREN 


Between 1941 and 1955, 11 cases hi: ve 
been seen at the Hospital for Sick Childr :n. 
The deformity was found bilaterally 
50% of the cases; when it was unilate 
the right side was affected much m 
frequently, the ratio being five to one. 7 1¢ 
absence of radius was usually compke. 
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When a fragment was present, it was 
alvays the proximal one. There was an 
ancmaly of the thumb in all cases, with 
coryplete absence of the thumb in nine 
cas 2s. There was an associated distant con- 
ge: ita] defect in four cases. 


“he treatment, still incomplete in many 
cas Ss, has been varied, This illustrates well 
the complexity and individuality of the 
proolem. Each case is different; factors 
wh ch will change the whole nature of the 
pro»xlem are varied—presence of the de- 
for 1ity on one or both sides, degree of 
deformity, absence of the thumb, remain- 
ing function of that extremity, presence of 
other congenital anomalies, and so on. 
Ge ieral considerations such as age, sex, and 
ind‘vidual adjustment to the anomaly will 
infiuence the type of treatment. There can 
be no standard surgical procedure for this 
condition; each patient must be evaluated 
individually and treated accordingly. How- 
ever, review of the literature and of our 
cases permits certain conclusions. 

|. Treatment should be instituted shortly 
after birth. The optimal time is probably 
before one year of age. The curve of the 
ulna and the skin deficit on the radial side 
are both aggravated by growth of the ulna 
in untreated cases; the deformity is gradu- 
ally accentuated by muscle contraction 
pulling the hand to the radial side, In 
these respects the deformity is progressive; 
the longer one waits, the more difficult 
the procedure. 

There may be a parallel situation in cases 
of congenital absence of the fibula. Thomp- 
son** recently stressed the importance of 
early excision of a fibrocartilaginous band, 
presumably the remnant of the absent 
fibula. If left intact, it has a deforming, 
bowstring-like effect on the tibia. It 
encourages further bowing as the tibia 
gains length. 

A similar tethering band was encountered 
in a patient with an absent radius. On 
transection, there was an immediate in- 
crease in the range of passive correction. 

It is probable that a fibrocartilaginous 
remnant of the radius is present more 
frequently than has been suspected. Such 
a deforming structure will be sought in 
future cases. It is a further argument 
favouring early surgery for this condition. 
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2. Two surgical procedures are involved 
to correct the deformity and to maintain 
this correction: radical soft tissue release, 
and provision of a bony substitute for the 
absent radius. The first requisite is a good 
repositioning of the hand over the ulna. 
This usually requires a separate surgical 
procedure, It entails a radical soft tissue 
release; all structures on the radial side 
of the wrist, except the vessels, nerves and 
tendons to the fingers, are cut. With in- 
sufficient skin on the radial side of the 
wrist, Z-plasty manoeuvres, free skin grafts 
and pedicle rotation flaps from the ulnar 
side have been used in eight cases. The 
correction was usually maintained by a 
Kirschner wire inserted through the third 
metacarpal bone into the ulnar shaft 
(Fig. 6). 

Once the deformity has been corrected 
a bony substitute for the absent radius is 
essential to maintain the correction. On 


Fig. 7.—Modified Bardenheuer procedure. The 
lower end of the ulna is split longitudinally, and 
the fragments are kept apart by a piece of auto- 
genous iliac bone. 
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Fig. 8.—Pollicized index finger. The procedure 
is indicated in bilateral cases. The cosmetic ap- 
pearance of the hand, however, makes its indi- 
cations doubtful for a unilateral deformity. 


one occasion the ulna was shortened to 
solve the problem of the radial soft tissue 
deficit. This is not commendable, as the 
extremity is already short. This particular 
patient now has five inches (12.5 cm.) 
of length discrepancy at 14 years of age. 
An osteotomy of the ulna is at times neces- 
sary to correct the curvature which can 
contribute to the deformity. 

The radial carpus is also defective and 
the tendency to recur is marked in this 
deformity. In all our cases the functional 
result so far has been acceptable. However, 
where the follow-up has been long enough, 
some deformity has recurred, It has re- 
curred in spite of wrist fusions, ulnar 
osteotomies and adequate soft tissue re- 
lease. The only step which seems to main- 
tain correction is a growing bone graft 
which will partially substitute for the 
radius. Starr’s fibular graft seems sound. 
Bardenheuer’s longitudinal split of the ulna 
has been performed on two occasions in 
this hospital (Fig. 7). Care should be taken 
to preserve the blood supply to the ulnar 
epiphysis so that growth will progress 
equally in both segments. Iliac crest bone 
was preferred to a carpal bone (as origin- 
ally suggested) as interposition material 
between the two halves of the ulna. 

3. A third consideration regarding treat- 
ment is almost a philosophical one; it deals 
with function. Because of the decreased 
length of the whole arm, the result of 
treatment will not be perfect; indeed, some 


men choose to hide the limb in the s! irt 
sleeve. The absence of the thumb may be 
the most crippling part of the deform ty, 
The thumb is expected to account for :p- 
proximately 40% of the function in a 
normal hand, and perhaps much more i a 
clubbed hand—hence the value of pollici ‘a- 
tion of the index finger. This finger is 
frequently abnormal; its musculature _ is 
deficient; it is usually stiff and almost wse- 
less. After pollicization it provides a fim, 
useful post against which the other fing«rs 
can operate efficiently. This is particularly 
true of the little finger. Arising from the 
main stem ray it is usually free from 
anomaly, Its hypothenar muscles are intact. 
The range of movement and power ure 
greatest in the little finger. Indeed, without 
training or surgery, many of these children 
attempt to use their little finger as a thumb, 
In bilateral cases, they often cross their 
hands to facilitate the use of that finger 
as a thumb. 

In our bilateral cases, with absent 
thumbs, one side only has had a polliciza- 
tion. In unilateral cases, however, polli- 
cization may be unnecessary; the arm is 
shorter and is invariably used as a holding 
hand. A further argument against polliciza- 
tion in unilateral cases is the cosmetic 
appearance of the hand: a hand without 
a thumb may easily go unnoticed, but not 
a pollicized index finger ( Fig. 8). 

Whether the pollicization should be done 
before or after the correction of the hand 
deformity is also debatable. Restoring the 
hand over the ulna improves its function 
greatly. It may be easier to determine the 
advisability of a pollicization after such 
improvement has been obtained. In four 
of our cases, pollicization was done as a 
first procedure. The functional results have 
been good. 


SUMMARY 


The incidence, pathology, etiology a:: 
treatment of the clubbed hand have be 
reviewed, Treatment varies, but certa 
conclusions bear repetition: 

1. Because each patient is different t 
authors believe that cases should be inc i- 
vidually assessed. 

2. Operation should be performed ear \ 
in life. 
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2. Soft tissue correction on the radial 
side should be radical, particularly if opera- 
tion: has been delayed. 

4. The radius should be replaced by a 
bory strut, preferably a growing one, in 
orcer to prevent recurrence. 
although it not 


© Pollicization, does 


att: ck the club hand deformity proper, is 
par: of the surgical armamentarium. 
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RESUME 

L’absence congénitale de radius la plupart du 
temps est associée a une main bote et Aa un 
raccourcissement relatif de l’avant-bras. La main, 
petite et radiopalmaire, montre souvent une aplasie 
du pouce, et les doigts présentent fréquemment 
une anomalie dans l’apparence ou la _ fonction. 
Cette difformité, communément  bilatérale, sur- 
vient une fois par quelque 30,000 naissances. 
Depuis la description princeps de Petit en 1733, 
274 cas ont été décrits. La communication actuelle 
en rapporte 11 cas vus 4 lHépital des Enfants 
Malades de Toronto. Neuf d’entre eux sont encore 
sous traitement. Cette affection peut revétir un 
caractére familial; dans un des cas de Toronto, 
Yenfant, la mére, une tante maternelle et le grand- 
pére maternel en étaient atteints. L’absence de 
radius peut étre compléte ou partielle; dans le 
dernier cas l’extrémité distale est celle qui manque 
habituellement. Le cubital est souvent rétréci et 
incurvé vers le radius. Le carpe est rarement 
complet, lTinnervation est normale. mais la dis- 
tribution des vaisseaux de l’avant-bras peut étre 
modifiée et les anomalies musculaires sont fré- 
quentes. Le traitement se propose trois buts: 
améliorer T'apparence, améliorer la fonction et 
permettre la croissance. L’acte chirurgical s’établit 
en trois stages: correction de la difformité de la 
main, persistance de cette correction et améliora- 
tion de la fonction de la main par création d’un 
pouce ou transplantation de tendons. Dans la 
série qui nous occupe la difformité était bilatérale 
dans la moitié des cas; lorsqu’unilatérale elle 
siégeait de préférence du cété droit. On observa 
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une anomalie du pouce dans tous les cas, avec 
aplasie totale dans neuf cas et association de 
difformités congénitales éloignées dans quatre. 
L’individualisation du traitement produisit une 
certaine diversité. En général, cependant, on peut 
affirmer qu'il doit étre institué peu aprés la nais- 
sance et des la premiére année i vie. Si l’on dé- 
sire corriger l’attitude vicieuse et maintenir cette 
correction, il ne faut pas hésiter 4 créer un relache- 
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ment des tissus mous et a instituer un remp ice- 
ment osseux du radius. L’absence de pouce >eut 
étre la partie la plus importante de cette i fir- 
mité; il importe donc de créer un pouce au m: yen 
de l’index, au moins d’un cété dans les atte ates 
bilatérales. Cette mesure n’est peut-étre pas n¢ 2es- 
saire dans les affections unilatérales. On pro éda 
a cette intervention avec succés té6t dans le tr tite- 
ment de quatre cas. 


ALL PLASTIC VENTRICLE-TYPE PUMP WITH TRISCUSPID VALVES* 


ERIC C. ELLIOT, M.D., B.Sc.(Med.)t and JOHN C. CALLAGHAN, M.D., F.R.C.S.[C], 
Edmonton, Alta. 


IN RECENT YEARS the heart-lung machine 
has been used as an adjunct in open-heart 
surgery. Many reports in the literature 
have appeared describing various aspects 
of the different pump oxygenators.’* No 
articles in the available literature have been 
noted that deal solely with the pump units 
of heart-lung machines. 


Blood pumps which avoid the inclusion 
of valves in the lumina, such as the De- 
Bakey roller-type pump,* and the multiple- 


finger Sigmamotor pump,’ have been 
widely adopted. This could be due to a 
fear that valves may cause undue blood 
trauma or that pumps without valves have 
less likelihood of breaking down. 

Blood pumps utilizing ball valves and 
rubber siliconized ventricles have been 
developed,* and a modified Dale-Schuster 
pump with two valves in it has been de- 
scribed.’ A variety of methods of pumping 
blood in conjunction with heart-lung 
machines have therefore been employed. 

The present report describes the develop- 
ment of a plastic tricuspid valve, and a 
ventricle-type pump. Evidence is presented 


*From the McEachern Cancer Research Labora- 
tory and Department of Surgery, University of 
Alberta, Edmonton, Alberta. Presented at the 12th 
Annual Meeting of the Western Regional Group 
Division of Medical Research Council of Canada, 
Banff, February 1958, Aided by grants from 
National Research Council of Canada 623-589 and 
Canadian Life Insurance Medical Fund. 
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to indicate that blood damage by this 
plastic pump is minimal. Pumping blood 
by the Sigmamotor pump has been used 
as a control method. 

In the meantime, a moulded plastic t- 
cuspid valve for experimental aortic valve 
replacement has been reported by Roe and 
his colleagues.’° The report to follow, how- 
ever, is concerned with the blood pump 
potentials of this type of valve and with 
a different approach to the construction 
of the plastic valve. 


MATERIALS AND METHODS 


Ordinary polyethylene was used to con- 
struct the plastic valve. The different steps 
are illustrated and described in the legends 
of Figs, 1 to 5. 

Two valves were correctly aligned and 
joined by heat-sealing a length of poly- 
ethylene tube to each valve, which created 
the ventricle-type pump, observed in Fig. 6. 

An experiment, illustrated in Fig. 7, was 
conducted as follows: approximate aliquots 
of blood were circulated by the pla 
pump and the rubber pump® for vary ng 
lengths of time (maximum—90 minut 3). 
The blood was obtained from two sourc:s: 
(a) mongrel dogs of either sex, 16 to 22 
kg., were anesthetized by intraven: us 
sodium pentobarbital (30 mg. per kg. bc dy 
weight) and heparinized (3 mg. per ‘g. 


*The rubber latex contained in the Sigmamx tor 
pump which was used for the comparison pv np 
will herein be referred to as the “rubber pun >”. 
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Fg. 1—A portion of polyethylene pipe, four 
to fve inches long with wall thickness of %& inch, 
was cut in two. Into the lower portion were placed 
three wooden forms, the upper ends of which 
were shaped so that when polyethylene film was 
stre.ched over them, the film took on the charac- 
teristic appearance of an aortic valve. 


body weight with Connaught Laboratory 
heparin), a plastic catheter was introduced 
into the femoral artery and the blood 
collected in a 1 litre plastic graduate, 
and this quantity of blood distributed be- 
tween the two pumps; (b) two pints of 
human cross-matched heparinized blood 
were used in Experiments 3 and 5, by 
mixing the blood in a 1 litre graduate 
and dividing this quantity between the 
pumps. 

The rubber latex pump was 14 inches 
(35 cm.) in length and 5% inch (1.5 cm.) 
in internal diameter and had a wall thick- 
ness of 14 inch (0.3 cm.). In Experiments 
6 and 7 the internal diameter of the rubber 
latex was 34 inch (1.9 cm.). Stainless 
steel reducers 14 inch to 14 inch were 
used to connect the 14 inch mayon tubing 
to either end of the plastic and rubber 
pumps; and in both instances it was neces- 
sary to use a rubber shim over the stain- 
less steel connector in order to achieve a 
tight connection at the pump ends, The 
reservoirs consisted of 2-inch I.D. mayon 
tubing strapped to the legs of a table. 
The lower ends of the reservoirs were 
stoppered with rubber corks. Through two 
holes in each of the corks were placed 14 


PUMP 


Fig. 2.—Three slits were made in the longi- 
tudinal axis by scalpel blades which were left 
in the bottom of the slits, and between the wooden 
forms. This caused a slight widening of the slits 
so that three small squares of polyethylene film 
could be introduced as in the figure. 


Fig. 3.—When the film was spread out over 
the wooden forms, and the other piece of poly- 
ethylene pipe brought into its original relation- 
ship, the tricuspid valve was created in the 
central portion of the pipe. The components were 
then held tightly in place by two small squares 
of wood over which a “C” clamp was placed. 
The extra polyethylene film protruding from the 
slits was trimmed back to within % inch of the 
exterior surface. 












Fig. 4.—The points where the film projected 
were welded with polyethylene filler rod. The 
joins were heated with hot nitrogen gas, which 
prevented oxidation of the polyethylene; it opened 
up the areas slightly as the inset shows, which 
necessitated a thick wall for the valve. 


to ™“ inch stainless steel connectors, to 


which were attached the mayon tubing 
from the pump units. 

The two pumps were calibrated prior 
to the experiment to deliver approximately 
1100 to 1200 ml. per minute, The Sigma- 
motor finger pump was adjusted to the 
point where regurgitation did not occur, 
and therefore this pump was acting as 
an occlusive pump. The rotating cam which 
compressed the ventricle of the plastic 
pump only partially occluded the walls, 



















































Fig. 5.—Photograph of a used valve, showing a 
film of blood on the valve leaflets; it is the view 
of the valve that is obtained if the distal side 
of the aortic valve is observed. 





cuspid valve has been described, Briet y 
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and therefore the plastic pump was act ng 
as a non-occlusive pump. 

Samples of blood for the plasma he: 10- 
globin estimation were collected in dr > 5 
ml. syringes. The plasma hemoglobin va ue 
was determined by the method descri! ed 
by Crosby and Furth,’ which consis ed 
chiefly in detection of the plasma he i0- 
globin by benzidine reagent and tl en 
quantitative measurement by a_ pho‘o- 
electric colorimeter, the result being >x- 
pressed in mg. per 100 ml. of plasma. 7 he 
plasma hemoglobin value was used as the 
index of hemolysis. 

Two experiments were conducted to ce- 
termine the burst point of the polyethylene 
film valve. The film was 0.0015 inch 
thick. A mercury manometer which would 
measure up to 1500 mm. of mercury pres- 
sure was used to make the test. 


RESULTS 


Table I presents the degree of hamoly- 
sis (measured in mg. of plasma hamo- 
globin per 100 ml. of plasma) that oc- 
curred when the amounts of blood stated 
in the table were circulated by the plastic 
and rubber pumps, approximately at the 
rate of 1100 ml. per minute. A great vari- 
ation in the plasma hemoglobin determina- 
tions is observed in both pumps. In spite 
of this wide range of values, no overlap 
is noted at the 30 min., 60 min., and 90 
min. intervals. The gross appearance of the 
centrifuged specimens showed a visible in- 
crease in hemolysis in both the plastic and 
rubber pump samples, but the effect was 
much more noticeable in the rubber pump 
samples. This differential increase is also 
demonstrated in the mean values observed 
in Table I. 


In the two experiments conducted to 
determine the pressure capacities of te 
plastic valves, it was noted that a cusp 9f 
the valve of one pump burst at 1100 mn. 
of mercury pressure and the cusp of te 
valve of the second pump tested broke it 
1300 mm. mercury pressure. 


SUMMARY AND CONCLUSIONS 


The construction of a polyethylene ti- 
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BLOOD PUMP 


Fig. 6.—The — of a pump after two correctly aligned valves have been joined 
by a foot length of polyethylene tube with a wall thickness of 1/16 inch. The mayon tubing 


and connectors are visible at the end. 


th s consisted in introducing film into longi- 
tu linal slits in one end of a piece of plastic 
pive, spreading the film out over wooden 
forms, bringing a second piece of pipe 
in o contact with the end of the first piece 
where the film projected, and then heat- 
sealing the components together with poly- 
etiiylene filler rod, thus creating the tri- 
cuspid valve in the lumen of the pipe. 
Making use of two of these valves at either 
end of a portion of polyethylene pipe, a 
ventricle-type pump was made. Interest 
was next focused on determining what 
blood damage this plastic pump caused, 
using the Sigmamotor pump as the control. 
After circulation of approximate aliquots 
of heparinized blood by the plastic pump 
and the rubber latex in the Sigmamotor 
pump at the same flow rates for 1 hour 
and 1% hours, considerably less haemolysis 
occurred in the plastic pump. 

The plastic valve with the cusps 0.0015 
inch thick exhibits a reasonable safety 
factor (burst point on two occasions being 
1100 and 1300 mm. Hg). 


TABLE I- 
AND RuBBER Pump (RP) 


Plasma hemoglobin measured in mg. per 100 ml. 


Exp. plasma 


No. O Min. 30 Min. 


PrP RP PP RP 


167. 
.1 359. 
6 195. 


— 
a 


60 Min. 


Fig. 7.-The above experiment was conducted 
in order to determine the amount of hemolysis 
that occurred in aliquots of blood circulated in 
the plastic and rubber pump systems. On the 
right is the rubber latex tubing enclosed in the 
Sigmamotor pump head, On the left is the plastic 
pump attached to the base of another Sigmamotor 
pump. A brass rotating cam is visible which was 
attached to the axle of the variable speed trans- 
mission of the Sigmamotor pump. It compressed 
the plastic pump. The discrepancy of the level of 
blood seen in the reservoirs was due to the differ- 
ence in the priming volumes of the plastic and 
rubber pumps, which were respectively 250 ml. 
and 75 ml. 


DEGREE OF HaMoOLysis AS A Resu_t oF CIRCULATION OF BLoop In PLastic Pump (PP) 
MEASURED IN MG./100 ML. PLASMA. 


Flow rate of each 
pump in ml. 
per min. 


Amount in each 
pump in ml. 
- -— re- 
90 Min. circulated 


PP RP PP 


290.0 
450.0 
450.0 


1045.0 
1200.0 
1100.0 


850.0 
1200.0 
1200.0 


500. 
450. 
450. 


490. 
450. 
375. 
545. 


450.0 
450.0 
240.0 
500.0 


1200.0 
1300.0 
1200.0 
1200.0 


1180.0 
1300.0 
1200.0 


32.3 307.1 
43.7 267.6 
80.3 344.4 
25.6 110.5 


.0 244. 
.9 198. 
.8 267. 
7 80. 


DOO He He 09 CO On 


NOormothe 
COSTCO OID 


| o 
| —Owbh> 
| CORO WH OO Cr 


45.4 257.0 


216. 466. 404.0 1160.0 


> 
—_ 


‘ean 5. ). 93.6 .3 
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Under the experimental conditions de- 
scribed, and in view of the absence of any 
marked degree of hemolysis (as evidenced 
by plasma hemoglobin values) in any of 
the plastic pump experiments, and the rela- 
tively small quantity of blood re-circulated 
in proportion to the flow rates used, it is 
concluded that such a plastic pump in- 
corporating plastic tricuspid film valves 
merits further investigation as a potential 
atraumatic blood pump. 
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RESUME 


L’auteur décrit le procédé de fabrication d’uie 
valvule cardiaque artificielle 4 Taide de_poly- 
théne. Il part d’un tube de plastique de 1.9 cm 
de diamétre dont la paroi a 3 mm d’épaisseur; 
il y introduit trois supports de bois en coins le 
cylindre de 120° chacun et dont les extrémités 
sont taillées en arcades de maniére a imiter les 
valves d’une valvule aortique ou _tricuspidienne 
vue du ventricule (Fig. 1). Ces bois bouchent 
complétement la lumiére et conférent au_ tube 
la rigidité nécessaire aux opérations suivantes. 
Trois échancrures sont ensuite pratiquées de part 
en part dans la paroi du tube a l’endroit ot les 
bois se touchent. Une mince feuille (0.4 mm 
d’épaisseur) du méme matériau est glissée d’une 
fente a l'autre, adjacente 4 la surface interne de 
chaque bois (Fig. 2). Les bords supérieurs de ces 
trois feuilles qui dépassent le bout du tube sont 
faconnés sur , extrémités des bois. Un autre 
bout de tube de polythéne du méme calibre est 
apposé a celui qui contient la valvule (Fig. 3) 
et le tout est solidement soudé au plastique en 
fusion (Fig. 4). Une fois les bois enlevés, les 
trois feuillets se trouvent disposés en nid de 
pigeon reproduisant assez fidélement l’anatomie 
d'une valvule (Fig. 5). Un tel mécanisme a 
chaque extrémité d'un tube de plastique maléable 
d’environ 35 cm de long permet de constituer 
un ventricule artificiel (Fig. 6). L’expérience a 
prouvé qu’un sang hépariné propulsé par un tel 
systeme pendant 60 ou 90 minutes subit une 
hémolyse beaucoup moins considérable que celle 
qu’on observe lorsqu’un méme sang est soumis 
aux systémes a tubage de latex employés jusqu’a 
présent. La robustesse de l’appareil lui permet 
d’atteindre une pression variant de 1100 a 1300 
mm de Hg avant que les feuillets ne cédent. Les 
avantages que lui conférent son matériau et sa 
conception semblent réserver 4 cet appareil une 
place importante dans la circulation extra-corpor®- 
ale. 
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CEREBRAL ANEURYSMS 


CEREBRAL ARTERIOVENOUS ANEURYSMS: 
SURGICAL MANAGEMENT 


DWIGHT PARKINSON, M.D., F.R.C.S.[C],* Winnipeg, Man. 


iNTRODUCTION 


T vO CENTURIES AGO William Hunter de- 
sc ibed the cerebral arteriovenous aneur- 
ysn.* Successful surgical treatment began 
in 1936,1 when Olivecrona first demon- 


st: ited that the lesions could be removed 
w -hout the prohibitive mortality rate pre- 
di ‘ted by both Cushing? and Dandy.’ 


[TERMINOLOGY 


Jnlike the traumatic arteriovenous fis- 
z with an entering and leaving artery 
1 an entering and leaving vein, the con- 
iital malformations herein discussed 
«ve only three abnormal components; the 
eding arteries, the shunt, and the drain- 
ing veins. The feeding arteries and the 
draining veins are thought to be abnormal 
in size, tortuosity and calibre only be- 
cause of the shunt. Thus it is important 
to consider the shunt as the essential part 
of the entire malformation; any term ig- 
noring this feature should be discarded. 
The terms “arteriovenous malformation” or 
“arteriovenous aneurysm” are preferable. 


MATERIAL 


This paper deals with the clinical, angio- 
graphic, and operative experience in 12 
cases of cerebral arteriovenous aneurysms 
operated upon by direct intracranial ap- 
proach in the Winnipeg General Hospital, 
between 1953 and 1956. 


GENERAL FEATURES 


The local physical findings—enlargement, 
increased warmth, venous engorgement, 
distal cedema and bruit—considered to be 
characteristic of arteriovenous fistuke in 
other extremities are notably lacking in the 
cerebral cases. Although bruit is reported 
in a high percentage of intracranial arterio- 
venous aneurysms, it was not evident in 
any of the present series although sought 


*Department of Surgery, Faculty of Medicine, 
University of Manitoba, Winnipeg. 


by several observers, both before and after 
the lesion had been demonstrated angio- 
graphically. Apparently the congenital ar- 
teriovenous aneurysm does not always pre- 
sent to the stream of blood a sufficiently 
abrupt change of calibre to produce a 
bruit. The carotid vessels on the side of the 
lesion were never demonstrably enlarged. 

The systemic changes — low diastolic 
pressure, high pulse pressure, tachycardia 
and cardiac enlargement—often associated 
with arteriovenous fistulae elsewhere were 
not evident in these cases. ‘All patients 
were normotensive. 


PREOPERATIVE ANGIOGRAPHIC FEATURES 


Stereoscopic lateral views with four ex- 
posures in each set were taken, followed 
by three antero-posterior exposures, all at 
one-second intervals.® 

Angiographically the lesions appear to 
be a worthless escape, shortcircuiting the 
blood from its normal channels of greater 
resistance. Most of the contrast medium 
syphons towards and through the shunt at 
the expense of the normal vessels of the 
head. The feeding arteries and the shunt 
itself are visualized before other vessels 
at comparable distances from the carotid. 
The vein draining the lesion fills before 
the venous channels draining normal cere- 
brum. The final exposure of any series may 
show nothing of the malformation, while 
the rest of the circulation is still being visu- 
alized in the late arterial or early venous 
phases. 

The stereoscopic views enable one to 
visualize and consider separately the three 
components of these malformations, the 
arterial supply, the shunt, and the draining 
veins, 

The arterial supply exhibits one constant 
feature of great importance to the surgeon. 
The terminal artery or arteries entering 
the shunt do not supply anything else. The 
unbranched segment to the shunt may be 
only one or two millimetres in length, but 
more often it is a long tortuous vessel 
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Case 1.—Preoperative left lateral 


Case 1.—Preoperative 
antero-posterior 


Fig. 1.°—Left posterior cerebra! artery; to parietal occi- 


pital shunt; to straight sinus. 


Postoperatively: complete obliteration of shunt, no filling 


of draining vein. 


leading from a main trunk to the shunt. 
These arteries of greater or lesser length 
and tortuosity which feed the shunt and 
nothing else are best termed final feeding 
arteries. These final feeding arteries, usually 
single and rarely more than three in num- 
ber, proceed without diminution of calibre 
and sometimes with an increase of calibre 
to enter the shunt, often at the deepest 
portion. 

The parent trunk giving rise to the final 
feeding artery is often enlarged and tortu- 
ous but gives off other vessels of normal 
calibre which go beyond the shunt and 
supply brain substance. The shunt itself is 
occasionally diffuse in appearance with 
several seemingly small centres, but more 
frequently it is a single discrete core of 
unevenly meshed vessels of irregular cali- 


*The author is greatly indebted to the medical 
artist, Miss Nancy Joy, for her painstaking work 
in producing these drawings. They are made in 
most instances as a composite from the serial films 
in order that the arterial phase and the venous 
phase may appear simultaneously. The smaller 
normal branches have been omitted in all cases 
to avoid obscuring the details of the pathologic 
connections. 


Case 1.—Postoperative left lateral 


The draining veins pursue a very tortu- 
ous course with large but fairly uniform 
calibre to enter a major sinus. There are 
usually only one or two of these draining 
veins, but the tremendous looping some- 
times gives the appearance of many more. 
In each case in the current series there 
was only a single draining vein. The drain- 
ing vein apparently received no tributarics 
after leaving the shunt. 

Both the feeding arteries and the drai:: 
ing veins add deceptively to the appare: 
size of the shunt. 


POSTOPERATIVE ANGIOGRAPHIC FEATURE: 


Very striking changes appear postoper 
tively. The formerly large final feedi 
arteries reduce to a more normal calib 
proximal to the point of clipping. The r:- 
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Case 2.—Preoperative left lateral 


Fig. 2.—Middle cerebral artery; to Sylvian fissure shunt; 
to vein of Galen. Note also elevation of middle cerebral 


arteries secondary to intracerebral clot. 


No postoperative angiogram, Note position of clips. 


sidual segments of the long tortuous drain- 
ing veins are not visualized at all—addi- 
tional evidence that these veins receive no 
tributaries after leaving the shunt, Com- 
parison of preoperative and postoperative 
films gives the impression that normal cir- 
culation is restored to the entire hemi- 
sphere. In no case was there evidence of 
residual angioma. In Case 6, in which the 
brain stem was involved, the angioma was 


Case 2.—Preoperative 
antero-posterior 
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not removed. The final feeding 
arteries were clipped and this com- 
pletely obliterated any visualiza- 
tion of the shunt or of the draining 
vein. 


SuRGICAL CONSIDERATIONS 


The key to successful surgical 
treatment is preoperative angio- 
graphic identification of the final 
feeding arteries. In planning the 
approach, the final feeding arteries, 
the shunt, and the draining veins 
should be considered as_ three 
separate entities. Knowing the ex- 
act relationship of the final feeding 
arteries to the adjacent normal 
trunks and to the angioma, the 
surgeon is well armed to approach 
these lesions. 

The draining veins usually lie 
on the surface and present a most 
striking picture with their huge 
calibre and thin walls. A pulsating 
admixture of arterial and venous 
blood may be visible in the lumen 
of the draining veins as it approaches the 
sinus. There may be a spiralling contrast 
between the two colours for the entire 
length of the vein. In one case the line 
of demarcation between the venous and 
arterial blood moved back and forth as a 
tide with a half-inch excursion with each 
respiration. 

There is usually an obvious point of de- 
parture of the large draining vein from the 


Case 2.—Postoperative left lateral 
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Case 3.—Preoperative right lateral 


Fig. 3.—Right middle cerebral artery; 


Case 3.—Preoperative 
antero-posterior 


to occipital 


shunt; to transverse sinus. Shunt extended from cortical 


surface to lateral ventricle. 


Postoperatively: complete obliteration of shunt and 


draining vein. Normal filling of other vessels. 


depth of the brain. Teasing open the arach- 
noid at this point of departure reveals a 
markedly widened sulcus or fissure which 
provides a very considerable exposure 
down to the shunt. Through such a widened 
sulcus, using gentle suction and retraction, 
the shunt is first developed along the sur- 
face known to provide most immediate 
access to the final feeding arteries, keeping 
in mind that these arteries will withstand 
a normal amount of manipulation whereas 
the vessels comprising the shunt are ex- 
ceedingly friable and withstand manipula- 
tion poorly. The under-surface of the lesion 
is often demarcated by the natural barrier 
of a ventricular wall. A recent hemorrhage 
may have provided a ready line of separ- 
ation on one or more boundaries between 
the mass and the surrounding brain, The 
additional space from removal of such a 
clot may allow the surgeon to compress 
the lesion between his fingers and thus 
greatly facilitate his operative procedure 
from then on. Once the final feeding ar- 
teries have been clipped and severed, the 
blood in the draining vein returns to nor- 
mal venous colour. The entire shunt be- 
comes relatively slack and can be gently 
rolled from its bed until the draining vein 
is left as the only adherent. The draining 


Case 3.—Postoperative 
right lateral 


vein is then tied as nearly as possible fo 
the point of departure from the shunt. 

No matter how long and tortuous thie 
final feeding arteries or the draining vein, 
it is never advisable to resect more of the 
than is necessary to remove the shunt. ° 
do so would be courting unnecessary ccr 
ebral damage. Removal of the shunt cc + 
rects the lesion. 

If a transected segment of the arteri 
venous shunt is left behind, control 
hemorrhage is virtually impossible. Th is 
if the mass has been removed and the b: 
is dry, the surgeon is assured that remov 1 
has been complete. 
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Case 4.—Preoperative right lateral 


CEREBRAL ANEURYSMS 
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Case 4.—Preoperative 
antero-posterior 


fig. 4.—Anterior cerebral artery; to parasagittal shunt; 
to sagittal sinus. Marked shift of anterior cerebral to left 


due to large intracerebral clot. 


Postoperatively: complete obliteration of shunt; restoration 


of normal circulation. 


DISCUSSION 


Although these shunts are undoubtedly 
congenital, the first indication of their 
presence depends on changes which may 
require several decades to develop. 
Whether these changes are the result of 
progressive enlargement, progressive _is- 
chemia, repeated hemorrhage or some 
other factor can only be surmised. The 
history in some instances indicates that 
hemorrhage is the first harbinger. In others 
the evidence is clear that hemorrhage plays 
no part, and the mechanism is a periodic 
crossing of the convulsive threshold, by 
either mechanical stimulation or transient 
ischaemia. 

There is no evidence that these shunts 
exert any systemic or local effect such as 
is commonly associated with the arterio- 
venous aneurysms of other extremities. The 
presence or absence of a bruit neither 
proves nor disproves the presence of the 
lesion. There is no positive diagnosis other 
than by angiography. 

The course is one of halting progression 
to paresis and death with dementia, seiz- 
ures, and palsies as the stepping stones. 
An unknown number of these lesions are 
the unrecognized culprits in sudden death 
from intracerebral haemorrhage. 


Case 4.—Postoperative right lateral 


Ligation of the ipsilateral carotid must be 
considered a poor choice. This can only 


reduce the total available pressure and 
volume of blood to the hemisphere. The 
shunt will continue to siphon off the ma- 
jority. Thus carotid ligation may further 
deprive the hemisphere and yet not assure 
against recurrent hemorrhages. Deep x-ray 
has no place in the treatment. Anyone 
who has removed one of these shunts and 
noted the nature of the deep structures 
cannot help but be impressed with the 
futility of any treatment which would con- 
sist of no more than coagulation of the 
surface vessels by electric cautery or freez- 
ing. 


SUMMARY 


The history, signs and symptoms of cer- 
ebral arteriovenous congenital aneurysms 
have been discussed, with the operative 
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experience in 12 surgical cases. In most 
instances, given proper preoperative in- 
vestigation, these lesions lend themselves 
to complete surgical extirpation with 
preservation and even improvement of the 
normal cerebral circulation. 


CasE REPORTS 


Case 1.—A 51 year old male clerk presented 
with a frontal headache which had become 
increasingly severe over a two-day period 
starting December 15, 1955. His neurologic 
examination was negative except for moderate 
drowsiness. He had hemorrhages in both 
retine. Spinal fluid was grossly bloody and 
rose 270 mm. in the manometer. A left carotid 
angiogram revealed an arteriovenous shunt in 
the left parieto-occipital region. 

On December 29, under general anesthesia 
with artificial hypotension maintained between 
80 and 90 mm. Hg systolic, the shunt was 
completely removed. The patient awoke with 
normal speech and movement and remained 
so. He was dismissed from hospital on Jan- 
uary 7, and has returned to his previous job 
with no further symptoms. 


Case 2.—A 21 year old stenographer had 
a seven-year history of left-sided recurring 


Case 5.—Preoperative left lateral 


CANADIAN JOURNAL OF SURGERY 


Vol | 


headache, diagnosed as “migraine,” by | er 
friends. She had never consulted a doctor. ‘)n 
August 15, 1954, while sitting quietly at ho .¢ 
she experienced a violent left-sided headac 

followed rapidly by a stiff neck and tl 
stupor. On examination two hours later :he 
was completely aphasic with a weak ri: ht 
face, arm, and leg. Her spinal fluid was gros ly 
bloody and rose 190 mm. in the manomet>r. 
A left carotid angiogram revealed a_ shi 

from the left middle cerebral artery to | 

vein of Galen lying primarily in the Sylvian 
fissure. On August 24, 1954, under gene al 
anesthesia with artificial hypotension betwen 
80 and 100 mm. Hg systolic the shunt was 
completely removed together with a recent 
clot. Postoperatively she remained aphasic aid 
weak on the right side, but one week later 
had normal movement on the right although 
she still missed the occasional key word. By 


Case 5.—Preoperative 
antero-posterior 


Fig 5.—Left terminal middle cerebral arteries; to oc- 


cipital shunt; to sagittal sinus. 


Postoperatively: restoration of normal circulation. 


Case 5.—Postoperative left laterc | 
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Case 6.—Preoperative left lateral 


Fig. 6.—Posterior communicating artery; to 
shunt; to great vein of Galen. 
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Case 6.—Preoperative 
antero-posterior 


mid-brain 


Postoperatively: complete obliteration of shunt; no filling 


of draining vein; preservation of normal circulation. 


October 6, 1954, she and the examiners felt 
that her speech was normal. She had returned 


to her previous job as stenographer. In March 
1954, she stated that she was feeling better 
than ever before. She remains so to date and 


has had 
“migraine”. 


no recurrence of her left-sided 


Case 3.—On January 1, 1954, a 29 year 
old housewife, who considered herself eight 
months pregnant, experienced sudden neck 
stiffness and then became stuporous. Her spinal 
fluid was grossly bloody. She was _ poorly 
oriented but had no _ localizing neurologic 
deficits. An angiogram revealed a right pos- 
terior parieto-occipital arteriovenous shunt. On 
January 9, under general anzsthesia without 
hypotensives, the shunt was completely re- 
moved, The following morning she gave birth 
to a full-term 9 lb. 6 oz. female child. On 
January 26, 1955, mother and child were dis- 
missed from hospital both entirely well; they 
remain so to date. 


Case 4.—A 21 year old comptometer op- 
erator experienced a sudden paresis of the 
left arm while swimming on August 1, 1953. 
Although she called for assistance, her friends 
thought she was fooling and she eventually 
had to crawl from the water herself, by which 
time she was completely paretic on the left. 


Case 6.—Postoperative left lateral 


She lay unassisted on the beach in full view 
of her friends and shortly thereafter developed 
a severe right frontal headache, nausea and 
vomiting. Eventually they came to her as- 
sistance, realizing she was ill. On examination 
two hours later she was quite drowsy with a 
marked nuchal rigidity and a complete left 
hemiparesis. Her fundi were normal. The right 
carotid angiogram revealed an arteriovenous 
shunt in the right parasagittal region centring 
under the motor strip. A craniotomy was per- 
formed under general anzsthesia on August 
15, 1953, with complete removal of the shunt 
and a large fresh clot. Immediately after op- 
eration she was more alert. Her face regained 
normal movement two days later. One week 
later her arm regained movement for the first 
time. Ten days after this her leg began to 
move voluntarily. One month later she was 
able to walk unassisted but still has a spastic 
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left leg. She has returned to her previous oc- 
cupation as a comptometer operator, without 
additional symptoms. 


CasE 5.—A 27 year old male accountant 
was troubled for two years with episodes of 
neck stiffness lasting up to 10 days. For one 
month he noticed decreasing vision in the right 
homonymous field. Neurologic examination 
was negative with the exception of a right 
homonymous macula-sparing hemianopsia. A 
carotid angiogram revealed an arteriovenous 
shunt in the left occipital lobe. At operation 
on May 14, 1956, with artificial hypotension 
maintained between 80 and 90 mm. Hg sys- 
tolic, the shunt and a small adjacent clot which 
bordered on the ventricle were completely re- 
moved. The patient was dismissed from hospi- 
tal on May 22, and had one grand mal seizure 
the following day. He has been on anticon- 
vulsants ever since without any further diffi- 
culty. He has a residual right homonymous 
hemianopsia which is opaque only to a 1 mm. 
target whereas preoperatively it was opaque 
even to finger movements. He has returned to 
his previous job. 


Case 6.—An 1] year old boy awakened one 
morning with a severe left frontal headache 
followed by vomiting, and became comatose 
three hours later. On examination in Winni- 
peg one week later, the child had a complete 
right hemiparesis and incoherent speech. There 


Case 7.—Preoperative left lateral 


Fig. 7.—Left middle cerebral artery; to 
fissure shunt; to sagittal sinus. 
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was a complete paralysis of upward gaze as 
well as of conjugate left lateral gaze. The left 
face was anhidrotic. An angiogram revealed a 
shunt in the left midbrain. In July 1953 crani- 
otomy was performed under general anzs- 
thesia. The midbrain was approached from |ie- 
neath the left temporal lobe along the surface 
of the tentorium. Three large arterial feeders 
were identified with ease at the point of ce- 
parture from the posterior communicating 
artery above the free edge of the tentoriuin, 
and were clipped. Another arterial feeder 
coming from below the tentorium was also 
clipped as it entered the brain stem in con- 
junction with the others. Postoperatively the 
patient was essentially unchanged. He was 
dismissed from hospital on July 30, walking 
but with a spastic right leg and minimal move- 
ment in the right arm. He was speaking but 
blocking on the key words. On November 
25, speech was considered essentially normal 


Case 7.—Preoperative 
antero-posterior 


rolandic 


Postoperatively: restoration of normal circulation; no 


filling of draining vein or shunt. 


Case 7.—Postoperative left lateral 
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Case 8.—Preoperative left lateral 


Fig. 8.—Middle cerebral and posterior cerebral arteries; 


to occipital shunt; to sagittal sinus. 
Postoperatively: preservation of normal 
filling of shunt or draining vein. 


by his parents and he was walking very well. 
He still had a complete third nerve palsy on 
the left. In May 1954, he was back in school 
and considered to be slow in reading but 
otherwise doing normal work. His right hand 
was still clumsy. In September 1956, he was 
riding a bicycle and obtained a job taking a 
paper route on his bicycle. He was doing 
satisfactory work in Grade 8. His eye move- 
ments and speech were normal and have re- 
mained so. 


Case 8.—Preoperative 
antero-posterior 


circulation; no 
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Case 7.—A 45 year old housewife 
had Jacksonian seizures of the right 
arm for eight years. The frequency 
increased from three times a month 
to three times daily in spite of medi- 
cation. For the three previous 
months the seizures had involved 
the right leg as well. Her electro- 
encephalogram was normal, as were 
her neurologic and fundal findings. 
An angiogram revealed a large shunt 
in the left rolandic area. A crani- 
otomy was done on October 6, 1955, 
under general anesthesia with hypo- 
tensives maintaining a systolic pres- 
sure between 70 and 90 mm. Hg. 
The shunt was completely removed. 
Postoperatively she moved her leg 
and spoke normally but had no 
movement in the right arm. The 
following day she was able to move 
her thumb. On the second post- 
operative day she became com- 
pletely aphasic and hemiparetic. 
One week later she had return of 
normal leg movement and normal 
speech but still had no movement in the 
right arm. Ten days after this she was dis- 
missed from hospital with good hand move- 
ment although the entire arm remained spastic. 
She is now doing all her own housework 
although the right arm is considered by the 
patient to be weaker than the left. Her 
seizures have been controlled completely with 
less medication than before operation. 


Case 8.—Postoperative left lateral 
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Case 9.—Preoperative right lateral 


Case 9.— Preoperative 
antero-posterior 


Fig. 9.—Middle cerebral artery; to deep parietal shunt; 
to internal cerebral vein to great vein of Galen, Also fed 


by vertebral system b 


posterior cerebral, Note tremendous 


size of middle cerebral artery from the carotid to the shunt. 


Postoperatively: preservation of normal circulation. Note 


marked reduction in size of the middle cerebral approaching 
the shunt area, also return to normal size of the interna 


cerebral vein. 


Case 8.—A 32 year old housewife was in 
a taxi and holding her two months old child 
when she developed a sudden right hemi- 
paresis and aphasia and then headache. An 
angiogram the following day (April 10, 1955) 
revealed a shunt in the left occipital lobe. On 
April 12, a craniotomy was performed under 
general anesthesia and artificial hypotension 
maintaining a systolic pressure between 80 and 
100 mm. Hg. The shunt and a large adjacent 
fresh clot were removed. Postoperatively the 
patient had normal speech and movement im- 
mediately. Two days later she became partially 
aphasic with paresis of the right arm. Seven 
days later she regained normal speech and 
leg movement but the right arm was sstill 
weak. Approximately one month later the 
patient considered herself entirely normal, and 
has continued to do her work as a housewife 
without additional symptoms. 


TTA - 


Case 9.—Postoperative right lateral 


Case 9.—A 30 year old male janitor ex- 
perienced sudden pain in the neck followed 
by collapse while digging in his garden. He 
was hospitalized for one month and recovered. 
One month later he had a similar attack and 
was again hospitalized for three weeks and 
recovered. A month after this recovery he 
experienced another attack with a_ residual 
left hemiparesis and dilatation of his left pupil. 
He experienced a fourth attack two weeks 
later with convulsive movements of the left 
arm and leg, after which he became and re- 
mained comatose. A right carotid angiogram 
revealed a shunt from the middle cereb:al 
artery directly into the internal cerebral vein. 
A vertebral angiogram revealed a small ccn- 
tribution from the posterior cerebral arte -y 
to the shunt. On the next day, June 18, 1955, 
a craniotomy was performed with transcortical 
removal of the shunt, none of which presented 
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Case 10.—Preoperative 
antero-posterior 


Fig. 10.—Left middle cerebral artery; to shunt in Sylvian 


fissure; to sagittal sinus. 


Postoperatively: preservation of normal circulation; no 


filling of shunt or draining veins. 


on the cortical surface. Postoperatively he re- 
mained hemiplegic on the left. One week post- 
operatively he developed a sixth nerve palsy 
on the right and his temperature rose to 102°F. 
He gradually recovered from this state with 
no specific therapy. One month later he was 
able to walk without assistance. Four months 
later he was working as an elevator operator 
and six months later back at his previous job 
as janitor. He remains clumsy with his left 
hand but is otherwise quite normal. He is 
unable to run but walks satisfactorily without 
the usual spastic hemiparetic gait. He has had 
no recurrent attacks of headache. 


Case 10.—A 15 year old schoolboy became 
progressively weaker on his right side while 
washing his face in the morning. He came 
downstairs to his parents, by which time he 
was incoherent. Within less than an hour he 
was completely aphasic and shortly thereafter 
could not be roused. His spinal fluid was 
grossly bloody. An angiogram three days later 
revealed a shunt in the left Sylvian fissure. 
At craniotomy on May 1, 1952, 10 days from 
the onset, the shunt was completely removed 
together with a fresh clot of approximately 
25 e.c. adjacent to the shunt deep in the Sylvian 
fissure. Artificial hypotension was maintained 
at between 80 and 90 mm. Hg during the 


Case 10.—Postoperative left lateral 


actual removal of the shunt. Speech returned 
on the third postoperative day. One week 
postoperatively the patient was able to write 
words that were dictated to him but could 
not write spontaneously. Six months later the 
boy was back in school maintaining his place 
in the class. One year later his neurologic 
examination was considered negative except 
for failure to detect objects in the right visual 
field if presented simultaneously with objects 
on the left. His fields were full on perimetric 
testing to a 1 mm. target. He had one grand 
mal seizure postoperatively but has had none 
since and is not on medication. 


Case 11.—A 26 year old miner had suffered 
a grand mal seizure one year previously and 
a second grand mal seizure one week before 
admission to hospital. His neurologic examina- 
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Case 11.—Preoperative left lateral 


Sutil 


Case 11.—Preoperative 
antero-posterior 


Fig. 11.—Left anterior and middle cerebral arteries; to 


deep frontal shunt; to sagittal sinus. 


Postoperatively: preservation of normal circulation; no 


filling of draining vein. 


tion and his electroencephalogram were both 
entirely negative. An angiogram revealed a 
large shunt in the left frontal area. On Octo- 
ber 26, 1956, under general anzsthesia the 
shunt was completely removed. There was no 
adjacent clot. The patient has been normal in 
all respects ever since the operation. He is 
back at his previous job and has had no fur- 
ther seizures. He is not on anticonvulsants. 


Case 12.—An 81 year old male clerk was 
in hospital because of a bladder tumour. 
One week after the bladder operation he 
developed a sudden pain in his right eye with 
lid ptosis. This pain gradually subsided but 
the ptosis persisted and one week later he had 
a grand mal seizure. An angiogram revealed 
a shunt from the left middle cerebral to the 
vein of Galen. On June 11, 1956, with artificial 
hypotension between 70 and 90 mm. Hg the 
shunt was completely removed. The patient 
was awake, talking normally and moving all 
extremities two hours after operation. Two 
weeks later he developed fever and respiratory 
symptoms and died two days _ thereafter. 
Autopsy revealed lobar pneumonia and a 
basilar meningitis. 
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RESUME 


Les anévrysmes artérioveineux cérébraux 1e 
comprennent que trois éléments anormaux cca- 
trairement aux fistules artérioveineuses trauma- 


tiques, a savoir: l’artére nourriciére, la commu:i- 
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Case 12.—Preoperative left lateral 


Case 12.—Preoperative 
antero-posterior 


Fig. 12.—Left middle cerebral artery; to parieto-occipital 


shunt; to lateral sinus. 
Postoperatively: preservation 
filling of draining vein. 


cation méme et les veines qui la drainent. Le 
court-circuit en forme |’élément essentiel; on doit 
se le représenter comme une malformation ou un 
eee artérioveineux plut6t que comme une 
fistule. L’auteur fait part de son expérience de 
douze cas d’anévrysmes artérioveineux cérébraux 
opérés par voie d’abord intracranienne directe, 4 
hépital général de Winnipeg entre 1953 et 1956. 
Les signes caractéristiques d'une fistule artério- 
veineuse tels qu’on les trouve dans Jes membres 
nexistent pas dans les cas cérébraux. Ainsi aucun 
bruit ne put étre percu dans aucun des cas de la 
présente série et les artéres carotides du céoté de 
la lésion ne montrérent aucune augmentation de 
calibre. Les autres signes cardiovasculaires man- 
quaient également. 

Le diagnostic fut posé a Tangiographie; des 
projections stéréoscopiques permirent au chirurgien 
de situer et d’examiner séparément les trois élé- 
ments de cette malformation. Le tronc artériel qui 
se rend a la communication n’irrigue aucun autre 
territoire; on devrait nommer ces vaisseaux ar- 
teres nourrici¢res terminales. La communication 
elleeméme peut quelquefois sembler diffuse; le 
plus souvent elle ne présente qu’un lacis de vais- 
seaux de calibre irrégulier. On trouve habituelle- 
ment une ou deux veines tortueuses qui drainent 
cette malformation directement dans un _ des 
grands sinus sans recevoir d’autres_tributaires. 
L’angiogramme post-opératoire montre les artéres 
nourriciéres terminales revenues 4 un calibre plus 
normal, une fois les agrafes posées, alors que le 
reste de la malformation n’apparait plus du tout. 
La comparaisson des plaques pré-opératoires et 
post- -opératoire s suggére qu'une circulation normale 
a été rétablie dans hémisphére entier. 

La clé du succés dans le traitement chirurgical 
de ces lésions se trouve dans lidentification pré- 


of normal circulation; no 


a 


Case 12.—Postoperative 
left lateral 


opératoire des artéres nourriciéres terminales sur 
langiogramme. Les veines courent habituellement 
a la surface et leur point d’origine des profondeurs 
du cerveau est souvent facile 4 repérer. Une fois 
larachnoide ouverte on découvre une scissure qui 
permet un bon apercu de la lésion. Par succion 
délicate et rétraction des bords de la scissure la 
communication est exposée jusqu’aux artéres nour- 
ag qui sont alors fermées et coupées. Le reste 
de la lésion s’affaisse et peut étre soulevé de son 
lit de sorte que les veines deviennent prétes a 
étre ligaturées. Les artéres autant que les veines 
doivent étre coupées le plus prés possible du collet 
de la lésion. 

Méme si ces communications sont indubitable- 
ment congénitales les signes de leur présence 
peuvent prendre des années a se _ manifester. 
Quelquefois c’est une hémorragie avec paralysie 
soudaine; d’autres fois ce sont des accés comitiaux 
périodiques. La lésion évolue irréguliérement vers 
la paralysie et la mort. La ligature des carotides 
ou la radiothérapie ne doivent pas étre employées. 
L’auteur appuie son dire sur des faits cliniques 
tirés de ses douze cas. 
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THYROIDE LINGUALE: 
EXPOSE D'UNE TECHNIQUE D’EXCISION 


JACQUES TURCOT, M.D., F.R.C.S.[C], Québec, P.Q. 


DANS UN TRAVAIL ANTERIEUR, une compil- 
ation des cas de pathologie du_ tractus 
thyroidien, vus 4 I'Hétel-Dieu de Québec 
de 1946 a 1956 a donné le tableau suivant: 
fistules thyréoglosses 26; kystes thyréo- 
glosses 19; thyroide aberrante latérale 1; 
thyroide aberrante thoracique 1; thyroides 
linguales 3; total 50. 

Cette fréquence de 3 cas de thyroides 
linguales n'est pas trés considérable, mais 
tout de méme significative de l'importance 
de connaitre cette malformation afin de la 
bien traiter. 

L’ectopie thyroidienne linguale pose une 
indication opératoire, surtout sil s agit 


dune ectopie totale, c’est-a-dire lorsque 
toute la thyroide est ectopique, alors quiil 
ny a eu aucune descente des ébauches 
thyroidiennes vers la région cervicale. Dans 
ce cas exploration chirurgicale du cou ne 
permet que de constater l’absence de la 


thyroide a4 sa position normale. I] est néces- 
saire d’enlever ces thyroides linguales en 
raison des troubles de compression ou d’ob- 
struction buccale qu’elles causent (Fig. 1). 
Il y a aussi des troubles de Télocution et 
il peut méme arriver que cette thyroide 
ectopique devienne pathologique par dé- 
veloppement d'un adénome _ thyroidien’ 
(Fig. 1) et méme d'une néoplasie maligne.* 


Fig. 1.—Thyroide linguale, porteuse d’un adénome. 


Une revue des divers procédés utilis:'s 
par les chirurgiens pour exciser cette ec- 
topie thyroidienne est trés intéressante ct 
instructive: 


A. La premiére voie d’abord utilisée a 
naturellement été la voie orale. L’ouveyr- 
ture maximale de la bouche permet de voir 
trés bien la tumeur thyroidienne 4a la base 
de la langue; cependant les essais d’ex- 
cision par cette voie ont apporté des com- 
plications sérieuses d’hémorragies et d’ob- 
struction des voies respiratoires au cours 
de Yopération, Afin d’augmenter le champ 
opératoire des incisions de la joue ont été 
préconisées et méme des sections du maxil- 
laire inférieur. Ces manipulations mutil- 
antes et anti-esthétiques n’ont pas apporté 
la vraie solution 4 ce probleme de thy- 
roidectomie linguale. 

B. Les pharyngotomies antérieures et 
latérales furent ensuite utilisées avec plus 
de succés. La pharyngotomie trans-hyoi- 
dienne a l’avantage de permettre une bonne 
dissection bilatérale de la glande thyroide, 
mais par contre crée une solution de con- 
tinuité de la muqueuse buccale qui peut 
entrainer des infections et un pharyngo- 
stome. Ces raisons ont incité Ward* a opter 
pour une pharyngotomie latérale sous- 
maxillaire; technique qui présent de plus 
Yavantage, pour le chirurgien général, de 
se pratiquer a travers une région familiére 
au point de vue anatomique. Néanmoins, 
comme il s’agit d'une incision latérale, le 
fait demeure que la dissection de la thy- 
roide du céte opposé sera plus difficile e' 
pourra entrainer des difficultés dhémo- 
stase, suivie d’cedéme post-opératoire. 

Ces diverses raisons nous ont décidés a 
choisir la voie trans-hyoidienne pour lex 
cision d'une grosse thyroide linguale' qu 
génait la déglutition et l’élocution de |: 
patiente. Afin d’éliminer les risques d’in 
fections et de fistules post-opératoires 
nous avons cru possible de réaliser un 
thyroidectomie linguale _ sus - hyoidienn 
extra-muqueuse; cest-a-dire sans inciser e) 
aucun point la muqueuse buccale au cour: 
de intervention. 
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Fig. 3.—Dissection. 
TECHNIQUE 


1. Incision: L’incision (Fig. 2) est en forme 
de T renversé. Une premiére incision trans- 
versale est faite au niveau de Jextrémité 
supérieure du cartilage thyroide; incision dont 
les deux extrémités latérales atteignent 4 peu 
prés la projection du sterno-cléido-mastoidien. 
Se greffant sur cette premiére incision a la 
ligne médiane, une deuxiéme incision se pro- 
longe vers la pointe du menton, mais s’arréte 
a 2 ou 3 centimétres du maxillaire inférieur. 

2. Les lambeaux ainsi dessinés sont dis- 
séqués en comprenant la peau, le pannicule 
adipeux et le peaucier du cou. Ces lambeaux 
sont rabattus de chaque cété et maintenus par 
lécarteur 4 griffes ou encore par l’écarteur a 
goitre de Beckman. Les plans profonds ap- 
paraissent alors: l’aponévrose cervicale super- 
ficielle et les muscles sous-hyoidiens a la par- 
tie supérieure. Les deux zones étant séparées 
par un tissu blanchatre aponévrotique qui re- 
couvre l’os hyoide. De chaque cété de la ligne 
médiane, l'on peut distinguer les veines jugu- 
laires antérieures qui courent de haut en bas 
sous laponévrose superficielle du cou. 
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3. Le troisiéme temps de cette technique 
comporte lincision verticale sur la ligne mé- 
diane des aponévroses superficielles et moyen- 
nes, et de la membrane thyro-hyoidienne. L’os 
hyoide se trouve alors facilement identifiable; 
il est sectionné avec la pince de Liston en son 
centre et les deux segments latéraux sont 
écartés en entrainant avec eux les muscles sus 
et sous-hyoidiens. Liincision médiane_ est 
portée plus profondément a travers la masse 
musculaire sus-hyoidienne et linguale et rapide- 
ment la glande thyroide aberrante est visuali- 
sée, 

4. La dissection totale ou sub-totale de la 
glande thyroide est entreprise. Pour ce faire 
Yindex gauche est introduit dans la bouche 
jusqu’a la base de la langue (Fig. 3) ot il 
servira de guide a la dissection. I] est alors 
possible de cliver la thyroide sans léser la 
muqueuse, car il existe un plan celluleux sépa- 
rant la muqueuse de la thyroide. 


Fig. 5.—L’ablation de la thyroide linguale par 
voie sus-hyoidienne. 
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5. Aprés lextirpation de la glande, les 
muscles linguaux sont rapprochés sous la ligne 
médiane par des points de capitonnage. Une 
lame de caoutchouc permet le drainage de la 
sérosité durant les 48 premiéres heures. Les 
deux extrémités de l’os hyoide sont rapprochées 
et maintenues par un catgut no 0. Les muscles 
sous-hyoidiens sont aussi suturés par un cat- 
gut chromicisé 00 ou 000, puis l’aponévrose 
superficielle et le peaucier du cou. Les points 
sur ce dernier muscle sont placés de facon 
a laisser les noeuds 4 la face profonde du 
muscle. La peau est suturée par des points 
séparés a la soie ou au Dermalon. 

Cette technique employée dans un cas de 
thyroide linguale porteuse d’un adénome (Fig. 
4) a été trés satisfaisante. L’intervention s’est 
effectuée facilement, la dissection et l’extérior- 
isation (Fig. 5) de la thyroide n’ont posé 
aucun probléme et les suites opératoires ont 
été normales. 


RESUME 


Trois cas de thyroides linguales ont été 
vus 4 l'Hotel-Dieu de Québec depuis 1946 
parmi 50 cas de pathologie du tractus thy- 


roidien. Cette fréquence de 3 cas de thy- 
roides linguales n’est pas trés considérable, 
mais tout de méme significative de l’impor- 
tance de connaitre cette malformation afin 
de la bien traiter. Ce présent travail a pour 
but d’apporter une contribution a ce pro- 
bleme. 


La thyroide linguale pose la plupart du 
temps une indication opératoire. Diverses 
voies ont été utilisées pour exciser cette 
thyroide ectopique. La voie intra-orale a 
été la premiere utilisée, puis en raison des 
difficultés soulevées, les chirurgiens ont 
essayé la pharyngotomie sus-hyoidienne et 
aussi la pharyngotomie cervicale latérale. 

La technique préconisée ici est une thy- 
roidectomie linguale sus-hyoidienne extra- 
muqueuse. Une _ illustration des divers 
temps opératoires facilite la compréhension 
du texte. La discussion des avantages de 
ce procédé pour lexcision des volumi- 
neuses thyroides linguales termine ce 
travail. 


Remerciements au Dr, J. L. Bonenfant pour la 
micro-photo, et au Dr. Marc Beaudet pour les 
dessins schématiques. 
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SUMMARY 


A previous review of cases of lesions of ithe 
thyroid tract treated at the Hétel-Dieu de Québec 
since 1946 showed that out of 50 cases there 
were 26 thyroglossal fistule, 19 thyroglossal cysts, 
3 cases of lingual thyroid, 1 case of aberrant 
lateral thyroid and 1 of aberrant thoracic thy- 
roid. Hence, though the incidence of lingual thy- 
roid is low, the existence of this selatanabicn 
must be recognized if it is to be treated correctly. 

Lingual thyroid usually requires operation, and 
various approaches have been used, including 
the intraoral and cervical. The author’s technique 
is an extramucosal suprahyoid thyroidectomy. The 
incision is in the form of an inverted T. The 
transverse incision is made at the level of the 
upper end of the thyroid cartilage, stretching on 
each side to the anterior border of the sterno- 
mastoid. A second, vertical incision passes up- 
wards towards the point of the chin, but stops 
short 2-3 cm. from the latter. The two flaps 
dissected up contain skin, fatty tissue and 
platysma. This dissection reveals the superficial 
cervical aponeurosis and the subhyoid muscles in 
the lower half of the wound, and the suprahyoid 
muscles in the upper part. These two areas are 
separated by a white aponeurotic tissue covering 
the hyoid. The anterior jugular veins are also 
recognized. The vertical incision is now made in 
the midline through the aponeuroses and_ the 
thyro-hyoid membrane. The hyoid bone is_ sec- 
tioned at its centre with Liston’s forceps, and the 
lateral halves retracted together with the supra- 
hyoid and subhyoid muscles. The median incision 
is carried more deeply through the suprahyoid 
muscle mass and the lingual muscle, and_ the 
aberrant thyroid tissue is soon visualized. The 
latter is then dissected totally or subtotally, with 
the aid of the left index finger introduced through 
the mouth towards the base of the tongue. The 
thyroid can be peeled out without tearing the 
mucosa. After its removal the lingual muscles are 
brought together in the midline and a thin rubber 
drain is introduced for the first 48 hours. The 
two halves of the hyoid bone are brought togetlier 
and stitched together with a No. 0 catgut suture. 
The subhyoid muscles are stitched together with 
00 or 000 chromic catgut, and the superficial 
aponeurosis and the platysma are united, the 
suture in the platysma being placed with the 
knots on the deep surface. The skin is closed 
with interrupted silk sutures or Dermalon. 

This technique proved very satisfactory in 
case of lingual thyroid. 


ADDENDUM 


Depuis lenvoi de ce travail, un autre cas < 
thyroide linguale a été opéré en suivant ce 
technique. 
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THE PRESENT STATUS OF SURGERY FOR PROSTATIC OBSTRUCTION 


G. S. M. WILSON, M.B., F.R.C.S.(Eng. and Edin.), Welland, Ont. 


IT WOULD APPEAR to be a commonly ac- 
cepted fact that the patient of today with 
prostatic hypertrophy stands a much better 
chance of surviving prostatic surgery than 
his predecessor of a generation ago. How 
much better his chances are, however, 
would appear to be a matter of some 
dispute. Numerous publications record 
mortality rates up to 39%.° The variation 
is so considerable that it would appear 
quite impossible from a study of the litera- 
ture to come to any hard and fast conclu- 
sions with regard to the risks involved. In 
Table I (modified from Davis and Lee*) 
are shown some of the variations in mor- 
tality rates. 

in the pre-antibiotic era some remark- 
able results were achieved. Those of Young 
in 1926 are outstanding, when he recorded 
a thousand cases with a mortality rate of 
3.2%.° In recent years some very impres- 
sive statistics have been presented. The 
Mayo Clinic have published the fantastic 
number of 11,522 transurethral prostatec- 
tomies with a death rate of only 1.2%.° 
By contrast other well-known surgeons 
have rates up to 12%. Wherein lies the 
difference in these series? In an attempt 
to answer this question I have analyzed 
all cases of prostatic hypertrophy I have 
seen in the past five years. They represent 
my first five years in practice and also the 
establishment of a urological service in a 
number of small hospitals not previously 
accustomed to this type of work, The 
mortality rate, therefore, in the earlier 
part of the series is perhaps a bit heavier 
than it should be—certainly heavier than it 
is latterly. The area from which these cases 
are taken is comparatively circumscribed 
and not dependent on bigger centres. I 
am reasonably certain that comparatively 
few of the patients have left the area. 
The series is, therefore, fairly representa- 
tive of the population as a whole. The 
population of the area is approximately 
75% urban and 25% rural. 


VARIABLE FACTORS IN RESULTS 


Before considering the analysis in detail, 
there are certain variable factors which 
must be standardized or recognized. 


1. Definition of mortality —This is com- 
monly an “in-hospital” death. This covers 
the majority of deaths, but in view of the 
fact that many patients after resection fre- 
quently leave hospital four or five days 
after operation, it is probable that an in- 
hospital death rate is a shade lower than 
the true death rate. A coronary thrombosis 
or a pulmonary embolism occurring a week 
or two after discharge from hospital must 
be taken into account. I have therefore 


included all deaths within 30 days of 
operation. 

2. Natural selection of cases.—Nationally 
famous clinics or surgeons attract elective 
surgery from long distances. These patients 
are probably better risks than the run-of- 
the-mill cases of an ordinary practice. In 


the present series of cases this factor is 
absent. 

3. Artificial selection of cases.—In this 
category come those patients who are re- 
jected for operation as being unfit; if they 
have retention they are returned home 
with indwelling catheters or suprapubic 
drains. In the present series no patient with 
acute retention and no patient with marked 
symptoms has been rejected when the ex- 
pectation of life was more than a few 
weeks. No patients were sent home with 
catheters, although one was transferred to 
a mental hospital with a suprapubic drain 
where he died about two months later. 


4. Pathology. — Differentiation between 
carcinomatous and benign hypertrophy is 
not justifiable. Any analysis of prostatic 
deaths must include all prostatectomies. 

5. Indications for operation.—This consti- 
tutes a most important and variable factor 
in mortality rates and also one which is 
very difficult to assess. Surgeons who 
operate on large numbers of elective cases 
in good physical condition will undoubtedly 
have a much lower mortality rate than 
those whose cases are restricted to acute 
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Place 


Perineal prostatectomy 
Baltimore 


Suprapubic prostatectomy 


atau Seene Rochester 


Britain 
Britain 
New York 


Retropubic prostatectomy 
Britain 
Australia 
Britain 
Louisville 


Transurethral prostatectomy 


Ann Arbor 
Minneapolis 
Rochester 
Lexington 
Minnesota 
Los Angeles 
Columbus 


Mized types prostatectomy 


Montreal 
Philadelphia 


TABLE I.—Reportep Mortauity Rares IN Prostatic SURGERY* 


No. of 
patients 


1000 
572 
2050 


1000 
318 
1550 
444 


757 
103 
100 
750 


2425 
1560 
11,522 
1145 
1041 
1000 
1022 
794 


530 
449 


Percente 7e 
mortalii 


*Modified from Davis and Lee. 


retention and advanced hypertrophy. In- 
dications for operation are difficult to 
classify, and urologists vary considerably 
in this regard. I have attempted to assess 
the influence of this factor by dividing 
all cases into four medical grades or cate- 
gories, according to the physical condition. 
The four categories recognized—good, fair, 
poor and bad—are defined in Table II. 


MORTALITY 


The present series consists of 388 cases 
of prostatic obstruction seen between Janu- 
ary 1951, and December 1956. Of these, 
97 cases did not come to operation. Table 
III shows the details of these cases, The 
majority of these, it is noted, had either 
mild symptoms (34 cases) in which opera- 


tion was not yet indicated, or moderate 
symptoms (37 cases) where operation was 
advised but declined by the patient. Five 
patients with mild to moderate symptoms 
were in the bad risk category and it was 
felt that operation was barely justifiable 
unless further trouble or more symptoms 
developed. It should be noted that no case 
with severe symptoms or acute retention 
was rejected. Twelve patients died while 
on drainage in hospital. Four of these 
died from uremia due to the prostatic 
obstruction, while eight died from the 
associated lesions. Eight of the 12 patients 
who died were over the age of 80 years. 

The details of the 291 cases which came 
to operation are shown in Table lV. 
There were 10 deaths in this series within 


TABLE II.—DEeEFInitTI0on oF MEpIcAL GRADES 








Grade 1 Good risk Healthy patient without gross disease. 


Grade 2 Fair risk 


Mild associated disease present —diabetes: hypertension (180 mm. Hg): «ld 


coronary disease: gross obesity, etc. 


Diminished cardiovascular (C-V) reserve—can walk a mile or two at his own pace. 


Grade 3 Poor risk Isver associated disease. 


Very little C-V reserve—cannot walk upstairs without resting halfway. 


Completely bedridden. 


Grade 4 Bad risk INe C-V reserve. Breathless on any movement or at rest. 
Very severe associated disease. 
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TABLE III.—Summary or Cases oF Prostatic OBSTRUCTION NOT OPERATED ON: 
Torat NumBer oF Cases SEEN 388; NUMBER WITHOUT OPERATION 97 


. Symptoms mild—operation not indicated 


3ad risks—symptoms mild to moderate. Operation 


not advised sents 
)peration advised and declined... 


Died on drainage... .. 


. Olinical carcinoma treated with oestrogens. . .. 
. Cransferred to other centres......... 


SMM Sth 2s sug oe enon he 


30 days, giving a mortality rate of 3.4%. 
Forty-four cases (15.1%) were carcino- 
matous, there being three deaths in this 
group. The age incidence is shown in 
Table V. It should be noted that 82% of 
the patients were over the age of 60 and 
46.7% were over the age of 70. Of the 
291 cases 190 fell into the category of 
elective surgery. These are shown in Table 
VI. In this group there were two deaths 
giving a mortality rate of approximately 
1%. Poor or bad risk cases in this group 
constituted 24.7%. Table VII shows the 
101 cases of acute retention. There were 
eight deaths in this group, giving a mor- 
tality rate of 80>. The percentage of poor 
and bad risks here was 42.6%, compared 
to 24.7% in the elective cases. Table VIII 
shows the relationship between age and 
medical grade. This relationshiy is most 
important. It is noted that the percentage 
of poor and bad risks is increased with 
each decade, being 0%, 11%, 15%, 45%, 
and 64% in the fifth, sixth, seventh, eighth, 
and ninth decades and over respectively. 

Table IX shows the individual deaths. 
The important things to be noted are the 
age groupings and medical grades. Only 
one patient was under the age of 70, and 
only three out of 10 cases were fair or 
good risks. If we now refer to some of 
the published cases shown in Table X, 
corroboration is found for the fact that 
the major death rate is in the over 70 
age group. It is seen that, including the 
present series, out of 54 deaths 40 or 
70% were in persons aged 70 years or 
more. Milner reports 180 transurethral 
prostatectomies in patients over 80 with a 
mortality rate of 6%." Bergman et all. 


No. of 


‘Medical grade 
cases 2 


Percentage 1 3 


35.0 12 


4 
5.1 + 
38.1 j 6 


12.2 


1 
19 44 18 


report 420 transurethral operations in 
patients over 70 years with 13 deaths, 
or a mortality rate of 3%. However, age 
alone is not the only factor, as Thompson 
demonstrated when he reviewed 1200 cases 
of resection in persons aged 70 years or 
over and operated on prior to January 
1938.'1 The mortality rate in this group 
was only 1.6%. In persons over 85 the 
mortality rate in the series went up to 
7%. The following tentative conclusions 
may therefore be drawn: 

1. Medical grade deteriorates as age 
increases. The rate of deterioration is 
especially rapid over the age of 70. 

2. Most deaths occur in poor risk cases. 

If now we refer to the age incidence of 
published series as shown in Table XI, 
we find part of the reason for the discrep- 
ancy in mortality rates. Davis® with a 
zero mortality operated on only 22% of 
persons over the age of 70. Jacobs’ with 
a 3.1% mortality in his last 125 cases had 
79% of persons over the age of 70. It is 
probable therefore that the mortality of 
his series is roughly equivalent to the 1 
or 2% mortality of the other series, where 
between 40% and 50% of patients were 
over the age of 70. 

In the present series we have a mortality 
rate of 3.4%. However, the majority of 


TABLE IV.—OpeErative Cases 


Total number of cases operated on... 291 


Transurethral resection . 287 
Suprapubic prostatectomy.... 4 
Death (within 30 days)............. 10 
Mortality rate........... 3.4% 
Benign hypertrophy............... 247 (84.9%) 
7 (3%) 
Carcinoma 44 (15.1%) 
Deaths 
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TABLE V.—AGcE INCIDENCE IN DECADES 


UN 15h od eae ee on 2 
Percentage over age 60 
Percentage over age 70 


deaths occurred in the earlier part of the 
series and a number of these deaths were 
avoidable. If we refer to Table IX 
Cases 5 and 8 are noted to be technical 
failures. Case 3 was in the early days before 
the danger of broad spectrum antibiotics 
was recognized, while the patient in Case 
6 would have been better off to spend his 
few remaining weeks of life on continuous 
drainage. In 1955 and 1956, 140 operations 
were done with two deaths, while in 1957, 
to the time of writing, a further 76 opera- 
tions had been done with two deaths. This 
gives a mortality rate of 1.8% which is in 
keeping with that in some of the larger 
series of transurethral resections in Table I. 
One can say therefore that in the average 
series of cases on this continent where 
40 to 50% of patients are over the age 
of 70, the mortality rate should probably 
be between 1 and 2%. In series with 
a larger percentage of patients over the 
age of 70, the mortality rate is propor- 
tionately higher. Where 80% of the 
patients are over the age of 70, 3 to 4% 
would probably be a very acceptable 
mortality rate. 


TyYPEs OF OPERATION 


So far no reference has been made to 
the type of operation. In my own series, 


TABLE VI.—ELEctTIvE SuRGERY 


7 ~ Medical grades 
1 2 





Operations. .190 57 86 
2 


gthe..... — 1 
Per cent grades. 30.0 45.2 


Percentage poor or bad risks. ........ 


42 
1 
22.1 


2.6 
24.7 


TABLE VII.—Acvure RETENTION 


Medical grades 
1 2 3 
Operations. .101 10 
Percentages.... 9.9 47.5 
SE 1 
Percentage poor and bad risks... ... 


39 
38.7 
5 
. 42.6 


48 


Vol. 1 


6th 7th 


Sth Sth 10tr 


44 102 31 5 
3 3 

10.6 1 

82.0 

46.7 


1 
35.0 


at 


the vast majority of persons were operted 
on by the transurethral technique, using 
the Thompson punch. If we refer to Table 
I, it is noted that most of the larger series 
of cases with a mortality rate of less than 
2% have been cases of transurethral re- 
section. Nevertheless, it has been demon- 
strated that other techniques can produce 
excellent results, while the amount of con- 
troversy among urologists indicates that 
there can be little to pick and choose 
between the various techniques. Many 
authorities advocate that the technique 
should be fitted to the case rather than 
the reverse. I believe this to be a counsel 
of perfection. To be a master of one 
technique probably requires experience of 
500 or 1000 cases. Such experience of all 
four major techniques is out of the reach 
of most urologists. I submit that it is 
better to be a master of one or two tech- 
niques than a jack of all trades and master 
of none. 


Causes OF DEATH 


The advent of antibiotics has to a very 
large extent eliminated sepsis as a cause 
of death in prostatectomy. The other major 
factor in the causation of death is cardio- 
vascular and still remains a hazard. Pul- 
monary emboli, coronary occlusions and 
cerebrovascular accidents — still remain. 
These are closely related to the amount 
of hemorrhage during and after operation. 
Even though blood lost is replaced by 
transfusion, this is still a factor initiating 
thrombotic complications. Blood loss_ is 
to a considerable extent a matter of tech- 
nical ability. As experience increases !oss 
decreases. In an attempt to assess the 
importance of this factor it has become a 
routine to measure blood loss during op« ra- 
tion. This is done by collecting the wash- 
ings from the bladder and measuring the 
hemoglobin content in the photometer. 
This is then converted into blood volume 
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TABLE VIII.—ReE.ationsHip BETWEEN AGE AND 
MEDICAL GRADES 


Medical grades 


Percentage 


grades 


1 and 2 3 and 4 


Decades 


38 and 4 





— 0 

5 11 
16 15 
47 45 
21 64 


"nder age 70 13% are in Grades 3 and 4. 
Over age 70 50% are in Grades 3 and 4. 


on the basis of the patient’s hemoglobin 
level. Loss has been estimated in 64 cases 
in 1955 and 1956. This comprises all the 
operations done at the one hospital where 
facilities for this estimation are available. 
Sixty per cent of these patients lost less 
than 200 c.c. of blood; 29% lost between 
200 and 500 c.c., while 11% lost in excess 
of 500 c.c. Of the 60% with loss less than 
200 c.c., all except one had a resection of 
less than 40 grams. Of the 29% with loss 
between 200 and 500 c.c. more than half 
(18% of the total) had a resection in 
excess of 40 grams, while of the 11% with 
losses in excess of 500 c.c. five out of seven 
had resections of more than 60 grams, the 
largest resection being 91 grams. It would 
appear therefore that in the technique used 
by myself the loss is to a large extent 
dependent upon the size of the gland. 


MORBIDITY 


It is generally accepted that along with 
the decline in mortality there is an accom- 
panying decline in morbidity. Nevertheless 
complications do occur and _ necessitate 
consideration. 

Incontinence is probably the most 
troublesome complication both from the 
urologist’s and the patient’s viewpoint. 
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Transient stress incontinence is not infre- 
quent after any type of prostate operation. 
In the present series there were six cases 
(2%) all with complete recovery in vary- 
ing periods up to five months. Permanent 
incontinence is rare but does occur, There 
have been three cases (1% ). One of these 
was complete while the other two had 
mild to moderate stress incontinence. The 
sphincter was intact in all cases. All the 
patients were old and feeble. 

Urethral stricture is a much quoted 
complication in arguments about the rela- 
tive merits of endoscopic resection versus 
open prostatectomy. That stricture does 
occur there is no doubt, and there is also 
little doubt that it is commoner after endo- 
scopic resection. However, in my own 
hands it has not been a clinical problem 
as yet. To date I have had only two 
patients (0.7% ) in the entire series return- 
ing with strictures due to operation. Meatal 
strictures were very much commoner in the 
earlier part of the series, but since adopting 
the practice of doing a routine meatotomy 
in all cases where the resectoscope does 
not slide in easily, I have not been troubled 
with any further such strictures. The 
meatotomy is sutured with 3-0 plain catgut 
in all cases. The meatotomy, however, 
does tend to produce an unsightly meatus 
with a tendency to spray. In those cases 
where strictures are already present, 
forcible dilatation can aggravate them. 
There have been 12 such cases—two of 
these patients have attended periodically 
for dilatations since operation. The re- 
mainder have been symptom-free in the 
immediate postoperative period and have 
neglected to report back for follow-up. 

Urinary infection has been exceedingly 
common. This however is not disabling, 


TABLE IX.—Summary or DEATHS 


Name 
D.W. 
J.S. 


K 


Age 


DUD owP wre 


WrRWWWwWWwWwWwnNnn- 


oe 


Pulmonary embolus on the 23rd postoperative day. 
Pulmonary embolus; heavy postoperative bleeding. 
Broad spectrum antibiotic enteritis. 

Pulmonary embolus on 6th postoperative day. 
Intravascular hemolysis—perfor. capsule. 

Ca. out of control; three previous resections. 

Died at home on 21st postoperative day. 

Probable mismatched transfusion. 

Pulmonary embolus on O.R. table at 2nd resection. 
Pyocyaneus infection and bronchopneumonia. 


Grade Cause of death and remarks 
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TABLE X.—Novumpser or Dearus IN 
PUBLISHED CASES 


Deaths Over age 70 


Bergman et al 18 13 
15 11 
11 

Prenent GOTIS. .. 5... ess 


Totals. . i? 38 a 


and a constitutional reaction has been con- 
spicuous by its absence if the frequent 
small rise in temperature immediately 
following operation is excluded. No patient 
is discharged from follow-up care until 
the urine is clear and does not contain 
more than one or two pus cells per low 
power field on microscopy. However, 
follow-up in order to achieve this is very 
difficult. The majority of patients discon- 
tinue follow-up visits even when there is 
some pyuria present. Only 110 or 34% of 
the total operated upon continued observa- 
tion either until the urine was clear, or until 
more than a year had elapsed. Of these 
57 or 52% had microscopically clear urine 
in three months. A further 40 or 37% were 
clear within the year. The remaining 13 
or 11% still had some pyuria at the end 
of one year. It is my custom after a 
patient's discharge from hospital to wait 
for a period of four or five weeks and 
then give a course of antibiotic therapy. 
This has usually been done on the basis 
of antibiotic sensitivity tests. The most 
difficult organisms to eradicate have been 
Proteus vulgaris and Ps. pyocyanea. 
Thrombotic complications are an ever 
present hazard and one which is always 
worrisome. If possible, no patient is dis- 
charged from hospital until his tempera- 
ture has been normal for 48 hours on a 
four hourly chart. An evening temperature 
is always regarded with suspicion, Phlebo- 
thrombosis has occurred rarely but has not 
merited a detailed analysis. Anticoagulants 


TABLE XI.—AGE INCIDENCE 
No. of Mortality 
cases rate 


Percentage 


Author over 70 





ae 

LS 

Bergman eal... 

Taylor, Kaylor 
and Taylor.... 

Byrne 

Present series... . 


100 3.0 79. 
449 0.0 22. 
1000 i 42. 


300 : 39. 
347 : 48. 
291 : 46. 


Vo?. ] 


have been administered as well as oc:a- 
sional paravertebral blocks. Anticoagul.nt 
therapy has been difficult on account of che 
tendency to hemorrhage. No patient jas 
been permanently disabled by a thrombctic 
complication, apart from the fatalities cue 
to pulmonary emboli. There were no myo- 
cardial infarctions in the period under 
review but one fatal case has siiice 
occurred. 

In all transurethral resections the com- 
pleteness or otherwise of the procedure 
depends on the experience and ability of 
the operator. In expert hands, a resection 
is a prostatectomy in most cases. It was 
inevitable therefore that in the earlier part 
of this series some incomplete operations 
should have been performed. Seven cases 
of benign hypertrophy required a repeat 
resection within a matter of weeks follow- 
ing the original operation. This is an inci- 
dence of 2.4%. Various figures up to 10% 
are quoted in this respect. Only one of 
these seven cases has occurred in the last 
two years. No patient with benign hyper- 
trophy has as yet returned with a recur- 
rence of his growth, but in seven cases, 
some of which were originally reported 
as benign, the patient has returned with 
carcinoma and has required two or more 
resections. These repeated operations are 
not included in the total of 291, which 
refers to cases only. 

Epididymitis has occurred, but the in- 
cidence has been small and the cases mild 
and a detailed analysis has not been made. 
Routine vasa ligations have been discon- 
tinued, as I feel that they may possibly 
be a contributing factor in the develop- 
ment of impotence. This latter complica- 
tion has occurred in an unknown number 
of cases and is occasionally very trouble- 
some. It is rather more common after 
perineal operations, but may occur aiter 
any type. One of my patients, an elderly 
and rather feeble gentleman of 79, was 
extremely upset despite an excellent func- 
tional result. Backache, presumably ‘he 
result of spinal anesthesia, is occasion: lly 
encountered, but although annoying 1as 
not yet been incapacitating or permanent. 
Spinal headache has been rare—less tl.an 
2%. This I believe (without much «vi- 
dence! ) to be due to fairly free administra- 
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1 of 5% dextrose in water intravenously 
‘x operation. Delayed hemorrhage, 
essitating the re-introduction of a 
heter has been rare. Only one case has 
n returned to the operating-room for 
trol of bleeding. Two other patients, 
of them a colleague, have required 
idmission to hospital on account of 
eding, but in both cases bladder lavage 
been adequate to control the bleeding. 
eitis pubis has not occurred in the 
sent series. 
ntravascular hemolysis is a danger 
ere water has been used as an irrigating 
m dium. One death occurred from this 
ca ise. In this case the perforation of the 
ca »sule was not recognized at operation. 
H wever, water is probably safe as an 
in gating medium as long as the capsule 
he: not been perforated and as long as 
th. pressure employed is low. When any 
dcabt exists as to capsular injury it is 
advisable to use a non-hemolysing fluid. 
In cases where any great amount of venous 
bleeding has occurred, it is my custom to 
take a sample of serum at the end of the 
operation for a bilirubin estimation. An 


occasional slight rise of serum bilirubin 
has been noted but in no case has it been 
significant. 


DiIscussION 


Indications for any operation are depend- 
ent on the mortality and the morbidity 
of the operative procedure. If mortality 
and morbidity were zero, then operation 
would be indicated whenever some benefit 
could be expected. Such an ideal state of 
affairs however has not yet been achieved. 
The decision to operate therefore must 
depend on the balance of the benefits 
obtained against the mortality rate and the 
morbidity of the operation. What is re- 
garded as a material benefit justifying some 
risk by one patient may not be so regarded 
by another. It follows therefore that in 
early cases there can be no fixed set of 
indications for operation. Indications will 
be dependent on the individual surgeon’s 
technical ability and the patient’s assess- 
ment of the severity of his symptoms and 
his desire for relief of them. There are of 
course what might be termed absolute 
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indications, such as back pressure on the 
upper renal tract endangering life. In my 
own practice I regard morbidity as a fac- 
tor of negligible importance and one that 
does not enter materially into indications 
for operation. The deciding factor is the 
balance of benefits obtained against mor- 
tality rate. As can be seen trom Tables VI 
and VII, and demonstrated elsewhere in 
this article, mortality rate is dependent on 
the physical state. Thus in the present 
series in grades 1 and 2 the mortality rate 
has been 1.4%, in grade 3 it has been 
7.4% and in grade 4 out of nine patients 
one died, giving a mortality rate of 11%. 
However, these figures as mentioned earlier 
are higher than at present obtain and than 
should obtain with an experienced surgeon 
under good conditions. Nevertheless, it is 
unlikely that under present circumstances 
the poor and bad risk cases can be op- 
erated on in bulk with a mortality rate of 
less than 5%, while the mortality rate in 
good risk cases should be considerably 
under 1%. In good risk patients whose 
symptoms are mild, the probable benefits 
of the operation and the risks involved 
should be explained to the patient who 
may then make his own decision. In poor 
risk patients with mild symptoms it is 
better to leave operation entirely alone. 
Where however the symptoms are moder- 
ately severe, it is my custom to advise 
operation in even the poor risk patients. 
Here again, however, the decision must be 
made by the patient after discussion with 
the surgeon. Where there is evidence of 
back pressure on the upper renal tract, 
I believe that the surgeon should try to 
persuade the patient to submit to operation. 
It may be debatable whether or not a 5% 
or 6% mortality rate justifies a curative 
operation when palliative permanent supra- 
pubic drainage or catheter drainage is 
available as an alternative. My personal 
opinion is that in most cases with severe 
symptoms operation is justified. One has 
only to witness the new lease of life ex- 
tended to many of these patients to feel 
that one oneself would gladly accept the 
hazard. 

One may say therefore that in prostatec- 
tomy, more than in most other types of 
surgery, indications for operation must be 
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related to the technical ability of the sur- 
geon who must know what his own mor- 
tality figures are. Where the standard is 
high, operation may be desirable and is 
justifiable in good risk cases when symp- 
toms are still relatively early, while there 
are relatively few if any bad risk cases 
with severe symptoms which need be re- 
jected. When the surgeon gives advice, 
this advice should be based on what he 
would have done to himself if he were the 
patient. 


SUMMARY 


A small personal series of prostatec- 
tomies is reviewed and compared with 
other published series, The overall mor- 
tality rate was 3.4% but latterly has been 
reduced to 2%. 

Mortality rate depends largely on the 
physical condition of the patients and this 
in turn depends largely on the patients 
age. The physical condition deteriorates 
and mortality rates rise sharply after the 
age of 70. In good and fair risk cases the 
mortality should be well under 1%. Poor 
and bad risk cases will have a mortality 
rate of 5% or higher. In an unselected 
series where approximately 80% of patients 
are over the age of 70 a mortality rate of 
between 3 and 4% is very acceptable. 
Where the percentage of cases over the 
age of 70 is 40 to 50%, the mortality rate 
should be less than 2%. 

Indications for operation are dependent 
on the mortality rates for the individual 
surgeon. Where the mortality rates ap- 
proach the above-mentioned, there are 
relatively few patients who cannot be sub- 
jected to operation with safety. Indications 
for gperation are not fixed in early cases 
but to a degree must depend on the pa- 
tient’s evaluation of their importance and 
the probability of their cure. The opinion 
is expressed that postoperative morbidity 
is relatively unimportant when consider- 
ing the indications for operation. 
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RESUME 


L’auteur nous présente ses cas d’hypertrophie 
prostatique traités durant ses cinq premi¢res 
années de pratique. La série comprend 388 cas 
vus entre janvier 1951 et décembre 1956. De 
ceux-ci, 97 ne furent pas opérés. Des 291 cas 
opérés, 10 moururent en deca de 30 jours, soit 
une mortalité de 3.4%. L’opération pratiquéc le 
plus souvent fut la résection trans-uréthrale. Le 
taux de mortalité dépend surtout de l’état gé»éral 
des malades et de leur age. En effet, le taux de 
mortalité augmente dans le groupe de malides 
agés de plus de 70 ans. Dans les cas ot le risque 
opératoire est bas, la mortalité devrait reste: en 
deca de 1%; au contraire, si le risque opéra'oire 
est élevé, la mortalité peut atteindre 5% ou plus. 

Les indications opératoires dépendent du ‘aux 
de mortalité de chaque chirurgien. Si ce tauy est 
dans les limites ci-haut mentionnées, il y a * rai- 
ment peu de patients qui ne peuvent étre op: rés. 
Les indications ne sont pas rigides dans les cas 
bénins, mais doivent jusqu’A un certain y pint 
dépendre des troubles subjectifs et de la pr ba- 
bilité de leur disparition. La morbidité ne de: rait 
pas entrer en ligne de compte dans J’indic. ion 
opératoire. 
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THE INFLUENCE OF THE VAGUS NERVE ON ANTRAL FUNCTION® 


F. GOUWS, M.D. and R. C. HARRISON, M.D., M.S., F.R.C.S.[C], Edmonton, Alta. 


& ROLE OF the gastric antrum in the 
ulation of HCl secretion has now been 
msively studied in several labora- 
es.» ® 13,15 As early as 1910, Pavlov’® 
gested that there might exist an auto- 
‘ic intragastric mechanism controlling 
| secretion by the parietal cells. It was 
until 1936 that Wilhelmj and his as- 
ates'* related this inhibition of acid 
duction to the acidity of the gastric 
tents and in particular to the pH in 
region of the antrum. It was shown 
t following the ingestion of food, with 
associated rise in acidity, inhibitory 
cesses are set in motion when an 
lity of 0.06N is reached. These be- 
ie increasingly strong, so that when the 
ral acidity reaches 0.10N all acid secre- 

1 virtually ceases. 

The experiments of Brunschwig,’ Hood, 
Code and Grindlay,* and Brackney and 
his colleagues' seemed to support the 
theory of an active secretory depressant. 
Further studies by Pincus et al.,’* Code 
and Watkinson,’ and Dragstedt et al.® 
showed that acid in the duodenum was 
capable of inhibiting gastric secretion. The 
possibility of specific inhibitory fibres in 
the vagus nerve, first postulated by Pavlov’’ 
and mentioned by Code,* seemed to merit 
further investigation. 

The gastric phase of acid secretion is 
dependent on the “hormone” gastrin which 
is produced by the antral mucosa. Dis- 
tension, stasis of contents, and mechanical 
and chemical substances are capable of 
influencing the production and/or release 
of gastrin by the antrum, reflected by an 
alteration in the amount of acid produced 
by the oxyntic cells, We were interested 
in the question whether the inhibition or 
stimulation of acid secretion by the antrum 
depends on an intact vagal supply. 


*Presented at the Eleventh Annual Scientific 
Meeting, National Research Council of Canada 
(Western Division), held in Banff, Alberta, Jan- 
uary 1957, 

From the McEachern Cancer Research Labora- 
tory and Department of Surgery, University of 
Alberta, Edmonton. 


METHODS 


Healthy adult mongrel dogs of both 
sexes weighing between 12 and 21 kg. 
were used in two series of experiments. 
Heidenhain pouches were prepared in all 


 .. 


steel cannula 
draining Heidenhain pouch secretions into a plas- 
tic container, It was virtually impossible for the 
animals to bite through these bottles and so 
invalidate the experiment. 


animals to measure quantitatively the hum- 
oral phase of gastric secretion, All Heiden- 
hain pouches were equipped with stainless 
steel cannulas and secretions were col- 
lected in clear plastic bottles attached to 
the cannulas by means of a screw cap 
(Fig. 1). These bottles were smaller than 
the routinely used football bladders and 
had to be emptied more frequently, We 
feel however that this extra effort was well 
worth while as it was almost impossible 
for the animals to bite through these and 
so invalidate the experiment. All the ani- 
mals were fed a standard diet of bread, 
canned milk and proprietary dog food 
with vitamin supplements. Sodium chlor- 
ide (5-10 g. daily) was added to the diets 
and serum electrolytes were determined 
at weekly intervals. 


Nearly all the animals lost weight in- 
itially but remained healthy otherwise and, 
on the whole, maintained a constant weight 
later. The HCl output from the Heiden- 
hain pouches was calculated in mEq. by 
multiplying the volume of secretion ex- 
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Fig. 2.—Radiograph taken immediately after in- 
gestion of radio-opaque meal, demonstrating 
absence of stasis in the gastric remnant. 


pressed in litres by the free acid concentra- 


tion expressed in clinical units. 


Series I. 

For this four animals were used and a 
procedure similar to that described by 
Harrison, Lakey and Hyde’ was followed 
(Fig. 4). The distal half of the antrum was 
transplanted with its blood supply intact, 
on to the transverse colon, In this position 
it served as a constant source of gastrin 
production which was reflected in a high 
fasting secretion from the Heidenhain 
pouch. Gastrointestinal continuity was re- 
established by gastroduodenostomy. Bar- 
ium studies were performed in all animals 
after each operative procedure to exclude 
stasis in the stomach, and unsuitable ani- 
mals were rejected (Fig. 2). Pouch secre- 
tions from each animal were collected daily 
after an interval of three weeks for a 
period of six weeks. 


A second operation was then performed 
which consisted of complete transection 
and re-suture of the stomach at the proxi- 
mal end of the antrum. All blood vessels 
and visible nerve fibres were divided and 
the serosa was stripped proximally and 


distally from the line of transection fo a 
distance of at least 2 cm. By these me ns 
we feel that for all practical purposes he 
“gastric” half of the antrum had b en 
vagally “denervated”. After recovery, ?4- 
hour pouch secretions were again collec ed 
daily for a period varying between four 
six weeks. A third operation was then } 
formed on each animal at which time 
gastric half of the antrum was remov ° 
Gastrointestinal continuity was _ re-est 
lished by end-to-end gastroduodenosto ay 
in two and end-to-side gastroduodenosto. ay 
in three animals, Gastric stasis was 
cluded after each operation by x-ray 
amination after administration of barii:m 
(Figs. 2 and 3). Pouch secretions were 
again collected daily for a period of three 
weeks to three months. 


Series IT. 


This consisted of a group of six animals. 
In these the proximal limit of the antrum 
was identified as closely as possible and 
the antrum was excluded from the gastro- 
intestinal tract (Fig. 5). The nerve and 
blood supply to the antrum was pre- 
served according to a method described 
by Woodward et al.’® A small incision was 


De ne 


Fe ae 


Fig. 3.—Radiograph of same animal as in _ ig. 
2 taken 10 minutes after ingestion of meal It 
shows an even distribution of the med m 
throughout the upper intestinal tract with no 
evidence of gastric stasis. 
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Heidenhain pouch output of acid (mEq./V) over 
24-hour period. Series I—Dog 5. 


i) WP 


‘ig. 4.—Diagrammatic representation of results 
fr. n a typical experiment in the first series of 
an mals. There is an increase in the acid output 
fr.n the Heidenhain pouch after removal of the 
an ral remnant from the stomach. 

T..’. = Transverse colon. 
A.3, = Proximal level of the antrum. 


made on the greater curvature and the 
lesser curve was evaginated through this. 
A circumferential incision was then made 
through the mucosa and submucosa only, 
and the proximal and distal cut edges were 
sutured to each other, giving a double 
mucosal septum between body of the 
stomach and the antrum. A 2 cm. cuff of 
mucosa was excised from either side of 
the line of section before infolding and 
closure. The duodenum was divided distal 
to the pylorus, which was brought out as 
a cutaneous fistula. The duodenal stump 
was closed and a gastrojejunostomy was 
performed. 

After recovery a three-way Foley cath- 
eter (No. 20) was inserted through the 
pyloric fistula, which was made sufficiently 
tight to retain the catheter without the 
necessity of inflating the pneumatic cuff. 
The animals were handled by the same 
person and trained to stand in a Pavlov 
frame in a quiet room while irrigations 
were being performed. In addition to the 
usual methods employed to exclude false 
readings (such as sight and smell of food, 
and vomiting) the following procedures 
were employed to ensure that no con- 
tinuity existed between the main gastric 
remnant and the antral pouches in the 
second series of animals. 
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1. Fasting secretions from the antrum 
were collected and tested for acid with 
the Foley catheter in situ and following 
intravenous administration of histamine 
(0.5 c.c.) and insulin (2.0 units per kg.). 
In no instance could acid be demonstrated. 
These tests also served to prove that no 
acid-bearing mucosa existed in the antral 
pouches. 

2. Methylene blue was mixed with milk 
and administered per os. Antral secretions 
were collected over a period of 12 hours 
after this, and in no instance could the 
dye be demonstrated in animals used in 
this experiment. 

Collections of Heidenhain pouch secre- 
tions were made over six-hour periods after 
the ingestion of a constant diet, and a base 
line for individual animals was thereby 
established. The isolated innervated an- 
trum was then irrigated with physiologic 
saline through the Foley catheter at a con- 
stant speed aimed at prevention of dis- 
tension. Hydrochloric acid (N/10) was 
then substituted for the saline at varying 
intervals following feeding and at the same 
speed. The antrum was also subjected to 
various mechanical and chemical stimuli, 
and the response of the parietal cells to 


Heidenhain pouch output of acid (mEq./V) over a 
six-hour period. Series II—Doa No. 1. 
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Fig. 5.—Results from a representative animal 
before and after vagal “denervation” of the iso- 
lated antral pouch. 
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TABLE I.—ReEprRESENTATIVE RESULTS OBTAINED FROM FourR ANIMALS: 
24-Hour Acip Output FROM HEIDENHAIN PoUCcHES 


Series I 
Dog No. 1 


No. of 24-hour ‘collections. 

Average for 24 hrs. mEq./V HCl........ 
Standard deviation 

% change from Stage I 

S.E. = 1.527 


No. of 24-hour collections......... 
Average per 24 hrs. mEq./V HCl.. 
Standard deviation 

% change from Stage I 

S.E. =2.319 


No. of 24-hour collections.......... 
Average per 24 hrs. mEq./V...... 
Standard deviation. . er 

Y _— ~~ _— Stage I. 

S. 


No. of 24-hour collections. . 

Average per 24 hrs. mEq. V. 

Standard deviation 

% ey _— Stage I 

S.E. =1.8' 
“ep 
Stage 
Stage II: 


Student’s ‘‘t’’ test. 


Stage T Stage II Stage II 


24 42 
18.3 19.8 
6.1 6.8 


I: Half of antrum transplanted on to transverse colon. 
“Gastric” half of antrum vagally denervated. 


Stage III: Gastric portion of antrum removed resulting in an increase of Heidenhain pouch secretion. 


these were observed by collection and an- 
alyses of the Heidenhain pouch secretions. 

At a second operation the antrum was 
completely divided from the stomach and 
the gastrohepatic omentum between an- 
trum and liver was divided, thus vagally 
“denervating” the antrum. After recovery 
the previous stimuli were re-applied and a 
further series of six-hour collections was 
made. 


RESULTS 

Series I. 

As the data in Table I indicate, there 
was no significant change in the amount 
of secretion produced by the Heidenhain 
pouches after section of the vagi to the 
“gastric” half of the antrum. Following 
total removal of this part of the antrum, 
however, the same paradoxical increase in 
secretion occurred that was observed by 
Harrison et al.?; when subjected to statis- 
tical analyses, this proved to be very sig- 
nificant in dogs No. 1 and No. 5, moder- 
ately significant in No. 6 and not significant 
in No. 3 (Table I). A typical experiment 
is indicated diagrammatically in Fig. 4. 


Series II. 


Table II and Fig. 5 indicate the results 
of the second series of experiments, After 
ingestion of food a profuse acid secretion 
was obtained from all Heidenhain pouches. 
This probably represents only the intes- 
tinal phase of gastric secretion. This secre- 
tion could only be diminished if N/10 HCl 
irrigations were commenced within half an 
hour after feeding. If irrigation was started 
after the secretion had commenced the 
latter was influenced only to a very minor 
degree. Sectioning of the vagal supply to 
the antrum had no influence on this phese 
of the secretion. 

Alcohol irrigations of both the innervat :d 
and denervated antrum caused an increas *d 
flow of gastric juice with a high acid cc n- 
tent (Fig. 5). The amount of secretin 
following this was not influenced to a gr: at 
extent by vagal denervation. 


Mechanical distension of the antrum >y 
means of the Foley bag regularly caus :d 
marked retching and vomiting as well 1s 
an increased amount of highly acid ju’ :e 
while the vagal supply to the antrum w is 
intact. Following “denervation”, retchi g 


> 
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T \BLE II.—Averace Srx-Hour Acip Output 
IN MEQ/V. FROM HEIDENHAIN Poucu 
Series II 


28 Consecutive 


Dog No. 1 collections 


Antrum 
denervated 


Antrum 
innervated 


Fas i Pr a -2 0.1 
Aft: « ‘ a 10.3 
An’ um irrigated 

ith 7% aleohol . . 9. 17.0 
Foc i + N/10 HCl 

rigation........ 
Me aanical distension 

f antrum........ 4. 5.1 
Dis ension + N/10 HCl 

rigation 2. 1.8 


1.2 


an. vomiting were abolished or greatly 
dit inished but the quantity and acidity 
of the secretions were unaltered. Insulin 
wea, given to two animals before and after 
de ervation of the antral pouch (15 to 20 
un ‘s on three separate occasions ). In each 
ins:ance where a fall of blood sugar to 
beiween 40 and 45 mg.% was obtained, 
no significant increase in the acid output 
of the Heidenhain pouches occurred. 


DISCUSSION 


The exact role of the vagus nerve in 
antral function is of more than theoretical 
interest. It has long been evident that 
there is a relationship between the nervous 
and chemical control of gastric acid secre- 
tion, Uvnas'* suggested that gastrin might 
be released by vagal impulses and that the 
secretory effect of the vagus was enhanced 
by the presence of gastrin. Pevsner and 
Grossman," using dogs, observed a copious 
secretory response to insulin hypoglycaemia 
after removal of the antrum and entire 
small intestine, thereby removing all known 
sites of gastrin formation. From their ex- 
periments they concluded that vagal stimu- 
lation of gastric acid secretion is mediated 
mainly by direct cholinergic action on the 
fundie glands. 

In all types of gastric resection for pep- 
tic ulcer, some part of the acid-bearing 
mucosa is removed, the vagi are divided 
at the level of transection or more proxi- 
milly and, as a rule, the antrum is sacri- 
ficed. The main exceptions to the above 
are segmental resection, where the antrum 
is preserved but retains very little of its 
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vagal supply, and Wangensteen’s tubular 
resection where both vagi and antrum are 
preserved. 

Antrectomy has been employed in an 
attempt to reduce the humoral phase of 
gastric secretion. The failure of this 
measure to eliminate peptic ulcer demon- 
strates that this was but one facet of a 
more complicated problem. Vagotomy will 
reduce the cephalic phase of secretion, but 
unless it is combined with some drainage 
procedure will delay gastric emptying and 
a prolonged humoral phase. 

Galli and Pollacco® were the earliest 
workers who tried to specifically “denerv- 
ate” the antrum and test its effect on 
secretion in dogs. Simple transection of the 
stomach, combined with division of all 
visible nerves in the gastrohepatic omen- 
tum and stripping of all blood vessels, will 
not achieve complete vagal denervation 
of the antrum. R. E. Ferguson, in a per- 
sonal communication, stressed that the an- 
trum must be transplanted into the sub- 
cutaneous tissues before it can be con- 
sidered devoid of all nerve supply. We 
were more concerned with the practical 
implications facing gastric surgeons who 
choose to preserve the antrum. Since gas- 
trin will continue to be produced by the 
antrum, the question is: Can the amount 
of gastrin produced be influenced by pre- 
serving or removing the vagal supply? 

In our first series of animals we feel that 
“denervation” of the antrum is similar to 
that produced by segmental resections 
(Fig. 2). 

Our results indicate that the amount of 
Heidenhain pouch secretions remained 
practically unchanged before and after 
vagal “denervation” of the proximal part 
of the antrum (Stages I and II, Fig. 4). 
This would suggest that the vagi to the 
antrum have no effect on the antral pro- 
duction of gastrin and/or on inhibitory 
substance. The increase in the pouch secre- 
tions which occurred in three animals after 
removal of the gastric remnant of the 
antrum, again points to removal of some 
inhibition to secretion. 

The second series would correspond to 
tubular resections i.e. the antrum remains 
in continuity and innervated (Fig. 5). In 
the second half of this experiment the 
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antrum is again “denervated” for all prac- 
tical purposes. In this group of animals 
our results confirm some of the findings 
of earlier workers. In other respects re- 
sults differ markedly from those obtained 
recently by Oberhelman, Rigler and Drag- 
stedt,® using an almost identical prepara- 
tion. In the first place they obtained a 
marked response to feeding the animals 
with the antrum excluded but innervated. 
This response was comparable to that ob- 
tained from a Heidenhain pouch dog with 
the antrum intact (Fig. 5). The secretion 
however was more prolonged than usual 
and with this we agree. This response re- 
mained almost identical following denerva- 
tion, indicating either that the vagus nerve 
had no influence on gastrin produced by 
the antrum or that the secretion occurred 
in response to some humoral substance 
produced by the intestine. 


We could not obtain a response to in- 
sulin hypoglycemia in the excluded antrum 
whether the antrum was innervated or not. 
We have not included the results in our 
table because we felt at the time that four 
to six negative results, especially in the 
light of the negative findings of previous 
workers were sufficient indication of ab- 
sence of stimulation. Perhaps, in view of 
Oberhelman’s conclusions, we should have 
persisted a little longer. In considering the 
results of our own experiment we believe 
that an intact vagal supply is not manda- 
tory for gastrin production by the antrum. 
This is in contrast to Uvnas’s findings. We 
would suggest that any release of gastrin 
or inhibitory substances by the antrum as 
a result of vagal stimulation can be con- 
sidered to be in the nature of a minor or 
auxiliary mechanism. 


SUMMARY 


The exact role of the vagus nerve in 
antral function is not entirely clear. The 
secretion of acid by the parietal cells dur- 
ing the cephalic phase of gastric secretion 
is dependent upon an intact vagal supply 
and is mediated by local liberation of 
acetylcholine. The gastric phase of acid 
secretion is dependent upon the local pro- 
duction of gastrin by the antrum. The 
action of the vagus on this phase of secre- 
tion is of a minor or auxiliary nature. 
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RESUME 


L’antre gastrique dans son role régulateur de 
sécrétion d’acide chlorhydrique est reconnu dey 
longtemps. La phase gastrique de la_ sécrét : 
an découle £ Yhormone “gastrine” qui 
fabriquée par la muqueuse antrale. Les aute :rs 
ont cherché a déterminer si inhibition ou 
stimulation de la sécrétion acide par Tar 
dépendait d’un apport vagal intact. 
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Yeux séries d’expériences sur des chiens furent 
tées: on créa ta poches d’Heidenhain chez 
; les animaux afin de mesurer quantitativement 
phase humorale de la sécrétion gastrique. 
*nervation antrale des animaux de la premiére 
» fut interrompue, tandis qu'elle fut conservée 
z les autres. De ces expériences, les auteurs 
» eluent que le réle du vague dans la fonction 
n ‘ale n’est pas clair. La sécrétion d’acide par 
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les cellules pariétales durant la phase céphalique 
de la sécrétion gastrique dépend d’un apport 
vagal intact et est transmise par la libération 
d’acétylcholine. La phase gastrique de la sécré- 
tion acide dépend de la production locale de 
gastrine par l’antre. L’action du vague dans cette 
derniére phase de sécrétion est minime ou simple- 
ment auxiliaire. 


RECONSTRUCTION OF THE THORACIC CESOPHAGUS* 


ROSS ROBERTSON, M.D., F.R.C.S.[C], F.A.C.S. and 
S. T. R. SARJEANT, M.D., F.R.C.S.(Eng.), F.R.C.S.[C], Vancouver, B.C. 


Iy OUR REPORT on reconstruction of the 
ei tire thoracic oesophagus to the American 
A:sociation for Thoracic Surgery in April 
1°50, the use of a tunnel in the anterior 
mediastinum to locate the new cesophagus 
was first described.** Subsequently world- 
wide interest has been displayed in this 
procedure, particularly by Betts* in India, 
Mustard*®® in Toronto, Petrov*’ ** in Mos- 
cow, Potts in Chicago and Cavalcanti!’ in 
Brazil, 

It has become almost universally agreed 
that the anterior mediastinum is the best 
site for the reconstruction when the entire 
thoracic oesophagus requires replacement. 
The tunnel is easily formed by blunt dis- 
section with a minimum of shock and is 
well removed from the cesophagus, which 
may be involved in tumour, ulceration or 
fibrosis. There is no intrathoracic anastomo- 
sis to leak with usually fatal results. The 
retrosternal cesophagus is preferable to the 
subcutaneous oesophagus for zsthetic rea- 
sons, Petrov states that it functions better 
because of the suctioning action of the 
thoracic cage. He has demonstrated this 
by an open intestinal stoma pulled out 
from the retrosternal space into the neck. 
Certainly in our experience with isoperi- 
staltic jejunal transplants, postoperative 
barium swallow has demonstrated rapid 
passage of barium through the new cesopha- 


*Presented at the Meeting of the Pan Pacific 
Surgical Association, Honolulu, November 1957. 


The stomach is much too bulky for a 
retrosternal transplant. Its blood supply 
becomes exceedingly precarious for anas- 
tomosis in the neck. Regurgitation of gas- 
tric juice is troublesome and its distension 
may interfere with cardiac and pulmonary 
function. Jejunum and more recently colon 
have been used for the reconstruction. 

The retrosternal tunnel might be greatly 
improved by a preliminary operation pre- 
paring the tunnel and inserting a soft plas- 
tic tube somewhat larger than the selected 
bowel. At a second stage about two weeks 
later, the tube is removed leaving a smooth 
tunnel containing no fibrous strands to 
snare the transplant, and walling off ef- 
fectively the pleural cavities and extra- 
pleural spaces from redundant loops of 
bowel. In our one patient on whom this 
procedure was tried, the first three straight 
arteries to the jejunum were also tied at 
the preliminary operation without mobiliz- 
ation or division of the jejunal tube. 
Twelve days after operation she died of 
a thrombosis of the ileocolic artery, The 
remaining branches of the superior mesen- 
teric artery were patent. The tunnel was 
excellent with a firm, smooth wall and a 
large lumen. In future, preliminary ligation 
of the straight arteries will not be done. 

Pneumothorax can be avoided in most 
cases by careful dissection and controlled 
endotracheal anesthesia. However, it should 
be kept in mind and if breath sounds are 
not readily heard on both sides of the 
chest immediately after operation, a chest 
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Congenital tracheo- 
esophageal fistula 


No. of No. of Op. 


cases 


Op. 


Author deaths 


Bette...... 


8 0 


Carswell 


Cavalcanti... . 


0 


Hollinger, 
Johnston and 
Potts. ... 1 0 


Stenosis at anasto- 
mosis 


Mustard... 


Petrov 


Gangrenous end of 
tube excised; 
tube replaced 
and later 
anastomosed 


Pinkham 





Robertson and 
Sarjeant.... 


radiograph should be taken with a_ port- 
able apparatus and air aspirated when 
indicated. 

Interference with heart action or lung 
function has not been evident in our cases 
or in the reports of others. Some of our 
patients have noticed audible gurgling on 
swallowing, but have not considered it 
troublesome. 


Retrosternal reconstruction of the cesoph- 
agus by jejunal transplant has been re- 
ported in the literature by several authors 
as shown in Table I. The preparation of 
the jejunal transplant using the vascular 
arcade for its blood supply has been de- 
scribed in our previous article. 


Obviously, the crucial factor in the suc- 
cess of the operation is the maintenance 
of adequate blood supply to the upper end 
of the jejunal transplant in order to ensure 
healing of the anastomosis. 

In Table I it is notable that even in the 
younger patients with healthy arteries who 
were treated for congenital fistula or chemi- 
cal strictures, there were three deaths from 


TABLE I.—ReEconstruction oF (ESOPHAGUS BY RETROSTERNAL JEJUNAL TRANSPLANT 
Chemical strictures 


cases deaths 


Carcinoma 


No. of Op. 
cases deaths Remarks 


Remarks 
One tube of je- 
junum lost 


Palliative; stomach n- 
cluded; gained 
weight 


Good result 


Both good results 


3 


7 complete success as 
palliative 

2 deaths: gangrene 

1 death: fistula in neck 
with metastatic caici- 
noma 


10 


3 deaths: necrosis 
of tube 

1 death: bilateral 
pneumothorax 

7 retransplant 

under skin 


1 death: thrombo- 
sis mesenteric 
artery 

2 nutrition good 

1 dumping 
syndrome 


8 complete success as 
palliative 


4 lived over 1 year 
2 fistula and stricture 


necrosis of the tube and in nine other 
cases partial necrosis was a complication. 
Naturally there is much concern about 
gangrene developing in the tube of bowel 
hidden from observation by the sternum. 
For this reason some workers have exterior- 
ized the intestinal stoma in the neck and 
delayed anastomosis with the cervical 
cesophagus until the viability of the trans- 
plant was assured, If the stoma appea*s 
necrotic it may be freed with surprising 
ease and drawn up until definitely viab e 
tissue appears, suitable for anastomosis. . f 
the gangrene is more extensive, it may r 
quire re-opening of the incision in tl 
abdomen and freeing of the transpla 
from below. The dead tissue is remove 
and the remaining tube replaced in tl 
mediastinum as performed by Pinkham, :r 
transplanted under skin as suggested | y 
Petrov. 

In the following case, not previously r »- 
ported, many of the problems encounter« 1 
and the satisfactory result finally attained 
are well illustrated. 
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Fig. 1.—Case 1.—Barium swallow following cervical cesophagojejunostomy. 


Case 1.—S.F., a boy aged 7, swallowed 


> 


lve when he was one and a half years of age. 
Strictures developed involving the entire thor- 


acic and the lower cervical cesophagus. Re- 
peated dilatations—40 in all—at intervals of 
two to three weeks failed to preserve the 
lumen. On one occasion the cesophagus was 
perforated causing a mediastinitis which was 
drained in the neck. On April 30, 1956, the 
cesophagus was reconstructed by a retrosternal 
jejunal transplant prepared as described fully 
in a previous article. The vascular arcade ap- 
peared adequate. In preparing the tube the 
first three straight arteries were ligated and 
divided. The terminal two inches of the tube 
became cyanosed and were discarded. The re- 
maining tube was pink and pulsation was 
good in its arterial arcade. Additional length 
was obtained by further dissection of the 
mesentery and ligation and division of a small 
branch of the fourth straight artery. When 
the jejunal tube was passed into the neck it 
became cyanosed, but after end to end an- 
astomosis with the cesophagus its colour im- 
proved considerably. An end to side anastomo- 
sis was then made between the proximal stump 
of jejunum and the prepared tube, and a 
gastrostomy performed. The child stood the 
operation well and made a good recovery. 
However a fistula developed in the neck, and 
although it healed a stricture formed at the 
anastomosis. Dilatations failed. Consequently 
th incision in the neck was reopened and the 


stricture excised. The end of the jejunal tube 
in the neck and the cesophageal pouch above 
were mobilized with surprising ease. The je- 
junum was pink and lined with normal mucosa. 
A secondary anastomosis was performed with- 
out tension. Unfortunately a stricture again 
formed but was less severe and has responded 
well to dilatations. The boy is now eating all 
foods, including solids, for the first time in 
his life, without difficulty (Fig. 1). For a few 


Fig. 2.—Case 1. 
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Fig. 3.—Method of preparation of an isoperistal- 
tic tube of colon on a pedicle composed of the 
middle colic artery and vein providing circulation 
to the vascular arcade. 


weeks after operation he showed signs of the 
dumping syndrome with pallor and faintness 
while eating. These signs no longer appear. 
He is well nourished as is apparent in the 
photograph (Fig. 2). 


In retrospect it would have been prefer- 
able to exteriorize the jejunal stump in the 
neck and delay anastomosis for two or 
three weeks until its viability was assured 
and oedema had subsided. A stronger an- 
astomosis would have resulted. 


Congenital tracheo- 
esophageal fistula 


No. of Op. 


Author cases deaths cases 


Remarks 


Dale and 
Sherman.... 2 0 Immediate anasto- 
mosis 
Good results 


Mustard...... 


Immediate cso- 
phago-colic anas- 
tomosis 

Good result 


No.of Op. 
deaths 


0 


At present the debate has centred on 
choice of bowel segment which may 
best mobilized for transplantation. The 
junum was originally chosen because of its 
cleanliness and following the large exp: 
ence of Yudin. In young patients with 
strictures the blood supply was usu: 
adequate, but in the older patients w 
cancer many failures were recorded beca: 
of gangrene (Table I). Kelling repori 
the use of transverse colon for subcuta 
ous reconstruction of the lower cesopha; us 
in 1911.” He preferred the transverse col: 
since it was “wavy with a large me 
colon”, whereas “the mesentery of the sm.tl] 
bowel was short”. He states that “during 
the first three postoperative days, stomach 
washing was necessitated by fzeces left in 
the colon transplant which drained into 
the stomach.” 

Then for many years jejunum was pre- 
ferred, prepared by the Roux Y method 
and used so extensively by Yudin. 

When antibiotics made sterilization of 
the large bowel possible, attention swung 
back to the use of colon for reconstruction 
of the cesophagus, Among those respon- 
sible for renewed interest in its use were 
Orsoni and Lemaire,*’ Kergin,** Camara- 
Lopes,’ Montenegro?* and Mustard.*° 

The blood supply of the colon appeared 
to be more reliable for the preparation of 
the transplant. The vascular arcade of the 
colon is almost as long as the bowel, so 
that a straight tube could be formed of 


TABLE II.—ReEconstruction oF (ESOPHAGUS BY RETROSTERNAL CoLoNnic TRANSPLANT 


Benign or 
chemical strictures 


Carcinoma 


No. of Op. 


cases deaths 


Remarks 


Remarks 


Death from laryn 
obstruction, 
pneumonia 


Terminal ileum to ‘ 1 
transverse colon 
between branches 
of mid colic 
artery 
Sternum split 


Colon better plastic 
material 

Jejunum first tried, 
found unsuitable 
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th: mobilized segment, utilizing its entire 
le: gth with blood supplied by the middle 
co ic artery (Fig. 3), This was in marked 
co itrast with the jejunal tube which was 
ne -essarily redundant and plicated because 
of its shorter vascular arcade. However, 
th colon does not match the cesophagus 
as well for anastomosis, and is bulkier for 
p! cement in the retrosternal tunnel. Mus- 
ta d includes the terminal ileum in his trans- 
p! nt and recommends splitting the ster- 
nin if threading the colonic tube through 
tl » retrosternal tunnel is difficult. Peristal- 
si of the colonic transplant has been found 
s] ggish, but Sherman states that the trans- 
p!inted colon empties itself rapidly into 
th» stomach and that no reflux could be 
e] cited. 

?eptic ulceration at the gastro-colic an- 
as omosis has not yet been reported, al- 
though Haight'® records the worrisome 
fiiding of unusually high gastric acidity 
aid pepsin levels in all his cases of colon 
tansplant. Sirak and his associates®’ re- 
port the experimental findings that, under 
normal conditions, contact with gastric 
secretions was found to be well tolerated 


by both jejunal and colic segments trans- 
planted to the inlet of the stomach. When 
an ulcer diathesis was simulated both types 
were eroded, colon more than jejunum. 
The following Table II lists cases _re- 
ported where colon was used for retro- 
sternal reconstruction of the cesophagus. 


CONCLUSIONS 


1. Where reconstruction of the entire 
thoracic cesophagus is required, it is best 
accomplished by a retrosternal bowel trans- 
plant. 

2. Jejunum should be selected if it has 
a good vascular arcade, otherwise colon is 
preferable. 

3. Inclusion of the stomach is automatic 
if colon is used, When jejunum is selected, 
anastomosis with the stomach should be 
delayed for several months and then per- 
formed only if nutrition is poor or the 
dumping syndrome troublesome. 

4. Reconstruction of the cesophagus by 
retrosternal bowel transplant has been 
found effective in the treatment of chemical 
strictures; congenital tracheo-cesophageal 


CESOPHAGEAL RECONSTRUCTION 


347 


fistula where a primary anastomosis was 
impossible or dangerous; and carcinoma of 
the upper or mid thoracic oesophagus. 
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CICATRICIAL STRICTURES OF THE 
OESOPHAGUS 


In the French journal, Lyon Chirurgical, 
for January 1958, there are three articles on 
the treatment of cicatricial strictures of the 
cesophagus. The first article by Michaud dis- 
cusses the results of 41 operations for cesopha- 
geal stricture, 30 after ingestion of caustics 
and 11 for stricture following cesophagitis. 
Michaud still prefers an cesophageal-gastric 
anastomosis to the more commonly implied 
jejunoplasty. Twenty-eight persons with a 
stricture following swallowing of caustics were 
treated by this type of anastomosis. The 
moment of choice is considered to be six 
months at least after the accident. Only in 
one case was the operation performed through 
the lower thoracic route alone; all the others 
required a preliminary abdominal stage of 
gastrolysis. Michaud warns against the pres- 
ence of multiple strictures, and the risk of 
placing the anastomosis between two of these. 
A stenosis should never be resected, and he 
performs a side to side anastomosis. In six 
cases a stenosis re-formed; in four cases dila- 
tation cured it and in two a further stomal 
resection was needed. Results were spectacular, 
especially in children. Radiologically, the 
lateral anastomosis gradually becomes more 
like an end to end one. Only one patient had 
pain which could be attributed to reflux of 
gastric juice. 

Of the cases strictured following cesopha- 
gitis, six were treated by cesophageal-gastros- 
tomy, one by cesophageal-gastrectomy, one by 
an cesophagoplasty with bilateral vagotomy 
and one by simple resection of the stricture. 
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RESUME 


Il semble universellement reconnu que le 
médiastin antérieur soit le meilleur site pour la 
reconstruction totale de lcesophage. Le principal 
facteur regarde Jirrigation adéquate du segment 
jéjunal supérieur qui doit étre anastomosé. 

Les auteurs rapportent le cas d’un garcon de 
sept ans, chez qui ils firent une transplantation 
jéjunale rétro-sternale pour un rétrécissement in- 
flammatoire de tout l’cesophage thoracique et de 
sa portion cervicale inférieure a la suite d’ingestion, 
a l’Age d’un an et demi, d'une substance corrosive. 
Dans la période post-opératoire, l'enfant présenta 
une fistule cervicale qui se tarit, mais qui amena 
un rétrécissement non dilatable. Une seconde 
anastomose fut pratiquée, bientét suivie d’un 
nouveau rétrécissement; celui-ci cependant ré- 
pondit bien aux dilatations. L’enfant peut mainte- 
nant avaler des solides et se porte bien. 


In the second article, Lortat-Jacob of Paris 
bases his statements on experience in 43 
cases of cesophageal stricture after swallow- 
ing caustics. In some cases Lortat-Jacob has 
left the stomach in place, and_ reunited 
the upper part of the cesophagus with the 
stomach by the interposition of a loop of 
small intestine. This interposition has some- 
times caused a dumping syndrome, and the 
loop of small intestine may later show pro- 
gressive and significant distension. Further- 
more, a jejunitis with jejunal ulceration may 
occur. In some cases the author has performed 
an antethoracic cesophagoplastv or passed a 
loop of small intestine up through the medias- 
tinum with subsequent anastomosis through a 
cervical incision. He feels that in a case of 
swallowing of caustic soda the patient should 
be given cortisone immediately and observed 
with frequent dilatation for a number of vears. 
Surgery should be reserved for absolute cases 
of necessitv. He has also observed five cases 
of cesophageal cancer developing in old stric- 
tures, and therefore advises removing the 
affected part of the cesophagus entirely. He 
also suggests experiments in which the mucosa 
of the cesophagus is removed but the muscular 
layers are kept. 

Damiani and Mattioli of the University of 
Bologne described their experience with 
cesophageal-gastrostomy after stricture of the 
cesophagus, stressing particularly the hazard of 
cesophagitis due to gastric reflux. Vagal section 
in such cases may lead to pyloric spasm with 
resultant gastric retention favouring a recur- 
rence of cesophagitis. 
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OBSERVATIONS ON SURGICAL INFECTIONS AND THEIR 
TREATMENT® 


T. S. WILSON, M.D., F.R.C.S.[C], Edmonton, Alta. 


DurRING THE Past few years many of the 
manifestations of surgical infections seem to 
have changed. Admittedly the species of or- 
ganisms implicated are the same but the 
predominance of staphylococcal infections 
and the influence of antibiotics, both on the 
organisms and on the patient, may have 
resulted in the emergence of unusual types 
of illness. An increasing number of infec- 
tions due to Gram-negative bacilli (Escher- 
ichia, Aerobacter, Proteus and Pseudo- 
monas ) has also been seen, and occasional 
cases with unusual symptoms have been 
encountered. Examples of such cases will 
be presented and significant factors in their 
etiology and treatment will be discussed. 


STAPHYLOCOCCAL INFECTIONS 


As a rule staphylococcal infections tend 
to be localized and consist of such con- 
ditions as wound infections, furuncles and 
carbuncles, paronychias and breast ab- 
scesses. Axillary “sweat gland” furuncles 
and abscesses are common and particularly 
troublesome. Many infections are now due 
to organisms resistant to one or more of 
the commonly used antibiotics. The sig- 
nificance of this observation is obvious in 
relation to therapy but debatable in re- 
lation to etiology. Certainly the following 
are examples of infections by no means 
“new” but only rarely seen in pre-anti- 
biotic days. These cases have been seen 
in the past three years. 


1. Staphylococcal Pneumonia 


We have had five deaths from this after 
elective operations, The sputum is charac- 
teristically thick and tenacious, and the 
infection intimately surrounds the smaller 
bronchioles. The type of inflammatory pro- 
cess makes it difficult for antibiotics to 
reach the organism. The pneumonia is a 
bronchopneumonia. Characteristically it de- 
velops in older, poor risk patients or in 


*From the Departments of Surgery and Bacteri- 
ology, University of Alberta, and from the Uni- 
versity of Alberta Hospital. 


the very young, but it occasionally affec ; 
otherwise healthy adults. The mortali 
rate is high—in our experience 40%. TI » 
following case report is illustrative. 


Case 1.—Mr. E.R.: This 60 year old m: | 
had a right inguinal hernia repair on Janua 
13, 1956. On January 16, cough and fev + 
developed and he was given penicillin. ©. 
January 18, he began to cough up thic . 
tenacious sputum, slightly tinged with bloo. . 
Culture of the sputum yielded Staphylococci s 
aureus, sensitive to erythromycin, chloraii.- 
phenicol (Chloromycetin) and_ streptomyci .. 
He was given erythromycin and massive dos: s 
of penicillin. By January 20, the wound hal 
healed primarily, but he was desperately i!] 
with fever, rapid pulse, dyspnoea, and some 
cyanosis. He died on January 28. An autopsy 
revealed a typical staphylococcal pneumonia. 


2. Parotid Gland Infection with Abscess 
Formation 


We have had four cases of parotid in- 
fections that have gone on to abscess form- 
ation despite deep x-ray therapy, although 
radiologists claim that these infections can 
be aborted if they are treated early. The 
following case is a typical example. 


Case 2.—Mr. A.G.: This 75 year old man 
had a cholecystectomy on October 27, 1955, 
for subacute cholecystitis and cholelithiasis. He 
developed considerable postoperative ileus, and 
had Wangensteen suction and _ intravenous 
therapy for five days. On November 1, 1955, 
pain, redness and swelling were noted in the 
region of the left parotid gland. X-ray therapy 
was begun the same day and continued daily 
for four days, a total of 400 r being given. 
However, fluctuation was noted on Novemb:x 


6, and a parotid abscess was incised ard | 


drained under local procaine. Culture yield: d 
Staphylococcus aureus, sensitive to erythrom y- 
cin, chloramphenicol, the tetracycline gro: p 
and streptomycin. He was placed on eryth:o- 


mycin and the process gradually subsided. Ie | 
was discharged from hospital on Noveml > 


25, 1955. 
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Recently we have had two more cases 
of acute postoperative parotitis which did 
10t respond to irradiation. A small incision 
was made in the capsule of the parotid 
sland under local procaine, and over the 
nost tender portion of the gland, with 
lramatic relief of pain and swelling, al- 
though no pus was obtained. These cases 
lid not go on to suppuration. Incision of 
the capsule of the parotid gland to relieve 
-ension was first described by Gilchrist.! 


3. Deep Abscess in Buttock Following 
Intramuscular Injection 


There have been four cases of deep ab- 
icess in the buttock. The primary responsi- 
vility must be ascribed to haematoma 
-ormation, but the infecting staphylococcus 
probably comes from the patient’s skin or 
the nurse’s hand, since it is unlikely that 
the needle was unsterilized. We now pre- 
pare the skin with 2% tincture of iodine, 
allow it to dry, give the injection, and then 
take off the excess iodine with alcohol. 
Many of our surgeons are going back to 
this skin preparation in the operating-room, 
since our bacteriologists have found it most 
effective in “sterilizing” the skin. The fol- 
lowing case report is illustrative. 


Case 3.—Mrs. M.D.: This 35 year old wo- 
man had a cholecystectomy for chronic chole- 
cystitis and cholelithiasis on March 21, 1957. 
Her postoperative course was uneventful. She 
received no antibiotics but had several intra- 
muscular injections of meperidine (Demerol) 
into the buttock. She was discharged from 
hospital on April 2, 1957. 

On April 17, she was readmitted with a 
red tender swollen mass over the right buttock. 
This was incised and drained the same day 
and 500 c.c. of pus evacuated. Culture showed 
Staphylococcus aureus, sensitive to penicillin 
and all the other antibiotics. Her condition 
rapidly improved and she was discharged on 
April 20, 1957. 


4. Staphylococcal Septiceemia 


We have had 10 cases, five after trans- 
urethral resection of the prostate. After 
this operation a bacteremia is fairly com- 
110n and Gram-negative rods are usually 
considered the chief invaders. In recent 
years blood cultures have been taken more 
regularly from such cases and a number of 
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septiceemias have been proved to be due 
to staphylococci. In other patients staphylo- 
coccal septicemia may be more frequently 
suspected but the following case illustrates 
another unusual occurrence. In the old 
days most septicemias following burns 
were caused by hemolytic streptococci. 


Case 4.—Mr. A.C.: On June 3, 1957, this 
42 year old man suffered a thirty per cent 
burn, mostly superficial and on the anterior 
chest, both arms and lower legs. He was given 
intramuscular penicillin prophylactically, and 
was reasonably well for one week. On June 
10, he developed tachycardia and a swinging 
fever with temperature up to 105° F. The 
antibiotic was changed to chloramphenicol. He 
became irrational, and high fever and rapid 
pulse continued. He developed clinical symp- 
toms of meningitis, although this was not con- 
firmed by spinal puncture, because of burns 
in the lumbar area. On June 12, a blood cul- 
ture yielded Staphylococcus aureus, sensitive 
only to erythromycin. He was given erythromy- 
cin 3 g. daily by mouth, and intramuscular 
aqueous penicillin, 3,000,000 units daily. On 
this regimen he improved slowly, but ran a 
swinging fever with tachycardia for six weeks. 


We have not seen Pseudomonas pyocy- 
anea septicemia following burns as de- 
scribed in the literature? perhaps because 
cultures have not been taken often enough. 


5. Staphylococcal Infection at Drainage 
Sites 

After operation such as cholecystectomy, 
a drainage tube is often inserted and 
brought out through the incision or through 
a separate stab wound, more often the lat- 
ter. If these drainage tubes are left for a few 
days, the surrounding skin frequently be- 
comes infected, usually with Staphylococcus 
aureus. The following case illustrates this 
point. 


Case 5.—Mrs. M.H.: This 67 year old wo- 
man had a cholecystectomy for chronic chole- 
cystitis and cholelithiasis on January 29, 1957. 
A Penrose drain was inserted into Morison’s 
pouch and brought out through a separate 
stab wound in the right upper quadrant. The 
drain was removed on February 4, the sixth 
postoperative day, and on the same day chlor- 
amphenicol was given because of moderate 
inflammation at the stab wound. The right 
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rectus wound healed primarily, but when the 
patient was discharged on February 10, the 
12th postoperative day, there was some red- 
ness and induration at the drainage site. One 
week later, at home, she was found to have 
considerable redness and swelling at the drain- 
age site and a temperature of 100° F. Follow- 
ing the application of hot soaks for a day, an 
abscess formed and drained spontaneously. The 
pus contained Staphylococcus aureus, sensitive 
to chloramphenicol and erythromycin. 


In the following case Staphylococcus 
aureus may have progressively invaded the 
drainage tract, to set up an abscess in the 
subhepatic space. 


Case 6.—Mrs. W.A.: This 65 year old patient 
had a cholecystectomy for chronic cholecys- 
titis and cholelithiasis on February 14, 1957. 
A drain was brought out through a stab wound 
in the right upper guadrant. Because of tem- 
perature elevation, chloramphenicol was given 
from the second postoperative day. The drain 
was left in longer than usual (eight days) be- 
cause of a_ slight serosanguineous exudate 
around the tube, but it was finally removed 
on February 22. At this time the main rectus 
incision had healed, but there was some “re- 
action” around the drain. Culture from the 
stab wound on February 25, 1957, revealed 
Staphylococcus aureus, sensitive to all anti- 
biotics. Fever with temperatures uv to 102° F. 
continued and some tenderness developed in 
the right upper quadrant, under the liver. On 
February 27, a subhepatic abscess was drained. 
Culture now yielded Staphylococcus aureus, 
insensitive to penicillin but sensitive to ery- 
thromycin. Her temperature slowly settled 
down and she was finally discharged from 
hospital well, on March 18, 1957. 


6. Staphylococcal Infections of Hospital 
Personnel 


We have had several cases of nurses and 
doctors who developed hand_ infections 
after working with patients infected with 
Staphylococcus aureus. Often the infecting 
organism is of the same phage type as the 
organism affecting the patient, and is pre- 
sumably the same strain. Phage Type 81 
has been dominant during the past year. 

One student nurse almost died of a sta- 
phylococcal infection, as is illustrated by 
the following case report. 
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CasE 7.—Miss*L.E.: A 20 year old stud 
nurse was admitted to hospital on March : 3 
1955, because of a pustule on the left s 
of the nose with surrounding cellulitis of 
hours’ duration. She was given penicil' 
streptomycin and tetracycline (Achromyci 
but the infection spread, accompanied by a 
swinging temperature from 104° to 99°F. } »- 
peated blood cultures were negative. Howev ,. 
on March 27, she had severe chest pain a d 
dyspnoea and subsequently bilateral pleu 1 
effusions and bronchopneumonia. The na ;| 
infection suppurated and culture yielded S 
phylococcus aureus, sensitive to chloramphe i- 
col and erythromycin. She was given e - 
thromycin, 2 g. daily. On March 28, she h d 
severe abdominal pain with some tendern ss 
and splinting all over, and the possibility f 
staphylococcal peritonitis was considered. \t 
this time she was irrational. She was treat d 
conservatively. Temperature and pulse gradii- 
ally subsided to normal by April 7, and s): 
was discharged from hospital on April 2), 
1955. 
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This case illustrates the danger to any- 
one working with patients in hospitals 
heavily contaminated with Staphylococcus 
aureus. 


7. Staphylococcal Infections Developing | 
in Hzematomas 


Sometimes a staphylococcal infection will | 
develop in a haematoma, weeks or even | 
months later. The following case report is | 
illustrative. 


Case 8.—Mr. N.C.: This 17 year old man, | 
a cement carrier, developed a small hematoma © 
on the outer aspect of his left hip from carry- | 
ing bags of cement, on May 1, 1957. He was § 
admitted to hospital on June 12 with a huge 
fluctuant swelling involving both anterior and 
posterior aspects of the left hip, buttock and 
perineum. He had lost a considerable amount | 
of weight, about 30-40 Ib., and his appearance | 
immediately suggested carcinomatosis or some 
other malignant lesion. However, a needle was 
inserted into the fluctuant mass on the outer 
aspect of the left hip and 2000 c.c. of creaniy 
pus was aspirated from the subcutaneous t's- 
sues. The pus yielded Staphylococcus aurevs, 
sensitive to all antibiotics. Subsequently fi r- 
ther collections of pus drained spontaneous!y 
from his left buttock and perineal regions. I‘e 
was finally discharged from hospital on July 
14, 1957. 
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8. Mixed Staphylococcal Infections 


Combined infections with 8-hzmolvtic 
streptococci seem to be more common 
and more serious. The disease process often 
looks clinically like a pure streptococcal 
infection, and the danger is that it may be 
treated as such. Though penicillin has for- 
tunately remained entirely effective against 
such streptococci, it may be ineffective in 
the usual doses against a combined _in- 
fection. Staphylococci, if penicillin-resistant, 
may elaborate a penicillinase which inter- 
feres with the action of the antibiotic in 
the local lesion. In such cases penicillin 
must be given in massive doses and should 
be combined with an antibiotic to which 
the associated staphylococcus is sensitive. 
Such phenomena certainly support the 
policy of routine use of antibiotic com- 
binations, but we believe they should be 
used only on specific indication because 
penicillin and the broad spectrum group 
(including chloramphenicol) do not po- 
tentiate each other and may even be an- 
tagonistic.* 


TREATMENT OF STAPHYLOCOCCAL 

INFECTIONS 

Any discussion on therapy must be pre- 
faced by due emphasis on prevention. 
Especially in hospitals every case of sta- 
phylococcal disease must be considered as 
a potential spreader of infection to other 
patients and to staff, and treatment must 
include active steps to minimize the risk. 
In this hospital the wound infection rate 
in clean cases has dropped from 6% to 
1% over the past two years. This has been 
achieved by a concerted effort on the part 
of the whole staff — surgeons, interns, 
nurses, bacteriologists — with special at- 
tention to cleanliness and surgical aseptic 
techniques. Good surgical technique has 
been emphasized because most wound in- 
fections appear to develop in hematomas, 
large or small. Consequently much attention 
has been paid to the control of bleeding 
points and to the careful application of 
sutures. Infected cases have been promptly 
isolated in an infection ward, and dressing 
techniques of clean cases have been thor- 
oughly revised. The surgeon himself is 
probably the greatest culprit in the spread 
of infection, “peeking” under dressings and 


SURGICAL INFECTIONS 353 


using his bare hands to change dressings. 
He is also the most dangerous in harbour- 
ing penicillin-resistant staphylococci in his 
nose, throat, hands and clothing, for the 
more senior the doctor and nurse at the 
hospital the more likely they are to be 
carriers of such organisms. A new attitude 
to hospital hygiene has also developed. The 
observations of Colbeck* and others on the 
frequent heavy contamination with sta- 
phylococci of blankets, mattresses, pillows 
and linen have been confirmed. Cotton 
articles have been adequately decontamin- 
ated by our normal laundry procedure, but 
blankets and mattresses have had to be ex- 
posed to dry heat up to 185° F. for several 
hours. Methods of chemical sterilization 
are being examined. Maximum use has 
been made of all available facilities by 
which bacterial contamination may be re- 
duced. All articles able to stand steam steril- 
ization have been autoclaved. Washbasins, 
bathtubs, toilets and floors have been 
swabbed regularly with 1:1000 aqueous 
Zephiran or scrubbed with Lysol. 

Our revised approach to surgical therapy 
has emphasized a limitation of the use of 
antibiotics. Minor wound infections and 
boils do not require these drugs. Wounds 
must be opened and drained; furuncles 
must be poulticed. Paronychias are com- 
mon, and if seen early may be treated 
successfully with deep x-ray. Antibiotics 
will sometimes cure but so will hot soaks. 
Once the infection is established the only 
sure treatment is removal of the base of 
the nail, and concomitant antibiotics need 
not be given. Pulp space infections, web 
space infections, and deep palmar space 
infections are rare—they should be drained. 
Carbuncles are probably best unroofed 
with the cautery, cultures taken, and chlor- 
amphenicol or erythromycin given empiric- 
ally until bacterial sensitivities have been 
reported. 

Breast abscesses must be incised and 
drained widely, sometimes with “through 
and through” drainage. Antibiotics will oc- 
casionally abort an infection, but surgery 
is the only sure treatment. These patients 
should be given antibiotics, and chloram- 
phenicol and erythromycin appear to be 
those most frequently indicated by our 
sensitivity tests. 
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The danger of infection at drainage sites 
seems to be much reduced by the earlier 
removal of drains, say in 24 to 48 hours. 


INFECTIONS MODIFIED BY ANTIBIOTICS AND 
OTHER Drucs 


Delayed or Masked Infections 


The character and natural history of 
intra-abdominal suppuration have changed 
considerably, In former years these infec- 
tions appeared early; nowadays, with anti- 
biotic therapy patients will often go home 
apparently well and then return days or 
even weeks later with a wound infection 
or an intraperitoneal abscess. In recent 
years several patients have been seen with 
subphrenic abscesses which have devel- 
oped extremely slowly, with little fever or 
general reaction. The nature and situation 
of such suppurative processes are often ex- 
tremely difficult to elicit, particularly in the 
subphrenic group. The complete withhold- 
ing or withdrawal of antibiotics for three to 
four days often helps to localize the pro- 
cess for diagnosis. 

Case 5 is an example of delayed intra- 
peritoneal abscess formation, but the fol- 
lowing instance of late pelvic suppuration 
is even more interesting. A number of cases 
of this type have been seen in recent years. 


Case 9.—Mrs. A.R.: This 55 year old wo- 
man had a ruptured appendix with appen- 
dectomy on March 25, 1957. The culture 
report indicated a predominance of alpha- 
hemolytic streptococci in the usual intestinal 
flora. She had chloramphenicol for one week 
after operation. On the 10th day a wound in- 
fection was noted and culture showed Sta- 
phylococcus aureus, sensitive to chlorampheni- 
col and erythromycin. This subcutaneous ab- 
scess was unroofed, but resolution of the in- 
fection proceeded slowly. She was discharged 
home on April 20, 1957. Ten weeks after her 
operation, on June 3, she was readmitted with 
a swinging fever and a softening mass in the 
pelvis, palpable on rectal examination. This 
pelvic abscess was drained on June 6, but she 
remained in hospital and ran a fever for seven 
more weeks. E. coli was the only organism 
present in the pus. 


This case also emphasizes the fact that 
the bacteriological flora may change, mak- 
ing repeated cultures every five to six days 
worth while. 
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Superinfections (Superimposed 
Infections) of the Gastrointestinal Tra: ' 


During the past few years, there hav » 
been many reports of cases of enterocolit ; 
or pseudomembranous enterocolitis. The: » 
may be the same lesion—one with a men - 
brane and one without. This disease hi: ; 
been recognized since 1893,° and many cas: 
were reported in the pre-antibiotic era. | | 
1954, Pettet® reported 94 cases from th » 
Mayo Clinic. It occurs in medical diseas: ; 
without operation, after gastrointestin: | 
tract operations, and after operations els: - 
where. Since 1950, the incidence of th> 
disease appears to have increased in pos: - 
operative patients, and particularly thos» 
taking broad spectrum antibiotics, espec.- 
ally the tetracycline group. The diseas > 
was originally thought to be due to post- 
operative shock but there is an increasin;. 
volume of evidence that it is often cause 
by Staphylococcus aureus, which multiplie: 
in the intestinal tract of patients whos: 
bacterial flora has been changed—by anti 
biotics or other things. The ordinary colli- 
form organisms of the intestinal tract ap- 
pear to inhibit the staphylococcus. 

Since 1954, we have had seven cases ol 
this disease coming to autopsy. Antibiotics 
had been given in five, and four of the 
five had received broad spectrum drugs. 
No operation had been carried out in four 
cases, laparotomy in the other three. All 
were older debilitated patients, the average 
age being 70. Diarrhoea was the presenting 
symptom in all cases, along with electro- 
lyte imbalance and shock. Other presenting 
svmptoms were nausea and vomiting and 
abdominal distension. Staphylococcus aur- 
eus was cultured from the stool in four of 
the seven cases. 


The following patient developed pseudo- 
membranous enterocolitis postoperatively, 
and Staphylococcus aureus was cultured 
from the stool. He had no antibiotics, and 
the case is described simply to illustrate 
the fact that antibiotics are not invariabh 
responsible for such conditions. 


Case 10.—Mr. H.F.: This 69 year old mai: 
was admitted to the University Hospital on 
July 17, 1954, with a posterior myocardia! 
infarction. On July 24, he developed a bowe'! 
obstruction and after three days of conserva 
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tive therapy, laparotomy was carried out for 
a volvulus of the small bowel. The volvulus 
was untwisted. Postoperatively, intractable 
diarrhoea ensued, with electrolyte imbalance. 
Death occurred on August 11, after a lengthy 
period of auricular fibrillation and shock. At 
autopsy, the large bowel presented a remark- 
able picture in that the entire mucosal surface 
was studded with a multitude of small, raised, 
oval, whitish-yellow, friable, waxy plaques. 
On microscopic examination these were seen 
to be made up of fibrin, with a sparse ad- 
mixture of platelets, degenerating white blood 
cells and gram-positive cocci in clumps. A 
culture of Staphylococcus aureus was obtained 
from the large bowel. There was also a healing 
myocardial infarct. 


Treatment of this disease is difficult, and 
the mortality rate is high. General measures 
include stopping the antibiotic the patient 
is taking, stool cultures, erythromycin for 
the presumed staphylococcus _ infection, 
blood and electrolytes for shock, and _per- 
haps ACTH or cortisone to improve the 
patient’s response to stress, As a rule we 
are against giving steroids to patients with 
infections, but very occasionally in fulmin- 
ating cases they have seemed useful.’ 


Infection of Joints 


Two cases have been seen recently fol- 
lowing hydrocortisone injection of knee 
joints elsewhere. Both patients developed 
a suppurative arthritis with considerable 
morbidity and long term hospitalization. 
Both infections were caused by Staphylo- 
coccus aureus. The danger of infecting 
joints during any process of injection or 
aspiration is widely recognized and great 
care is regularly taken. The coincidental 
occurrence of these two accidental infec- 
tions raises the question of the contributory 
effect of the steroid drugs, particularly in 
view of their known suppression of re- 
action. 


INFECTIONS WITH GRAM-NEGATIVE 
BACILLI 


These infections appear to be more com- 
mon now, mostly in older people and es- 
pecially in men with urological conditions. 
The organisms involved are E. coli, Proteus 
sp., Aerobacter aerogenes, Pseudomonas 
1eruginosa (pyocyanea) and paracolon bac- 
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illi. Infections generally are localized but 
may be invasive. Of special interest is the 
blood stream invasion which often follows 
surgical operations but may occur spon- 
taneously. This is frequently responsible 
for a shock-like condition.’ After a trans- 
urethral resection, for instance, a patient 
may be found pulseless, with very low or 
no detectable blood pressure, sweating, 
and even cyanotic, with peripheral vas- 
cular collapse indistinguishable from oli- 
gzemic shock. Blood cultures, repeated if 
necessary, should always be carried out 
on such cases even in the absence of high 
fevers and rigors. 


The following case illustrates an infec- 
tion of the above type. 


CasE 11.—Mr. O.F.: Since 1930, this 60 
year old man had suffered from a traumatic 
urethral stricture which required repeated 
dilatation. On occasion he had a right pyelo- 
nephritis. On February 5, 1954, he was ad- 
mitted with a 48-hour history of anterior chest 
pain, chills and fever. On the day after ad- 
mission, he had severe retrosternal pain. His 
electrocardiogram was normal, but the blood 
pressure continued to run at 100/60 mm. Hg 
which was low for him because his normal 
blood pressure was 140/80. Chills and tem- 
peratures up to 105° F. persisted. A blood cul- 
ture taken on February 9, 1954, grew paracolon 
bacillus, sensitive to terramycin (oxytetracy- 
cline), chloramphenicol and streptomycin. He 
was given intravenous terramycin, and sub- 
sequently his temperature fell to normal in 
three days and remained normal. He was dis- 
charged on February 18, 1954. It is note- 
worthy that, although he had chills and fever, 
his presenting complaint was anterior chest 
pain due to coronary insufficiency, although 
the E.C.G. was normal. 


The hypotension associated with the 
shock-like state common in these infections 
may well cause angina pectoris in an 
elderly man. In our experience the anti- 
biotic most likely to be effective is chlor- 
amphenicol and it may well be used em- 
pirically until specific bacteriological in- 
formation is available. 


Present Position of Antibiotics in 
Prophylaxis and Treatment 


Antibiotics are invaluable both for pre- 
vention and treatment of surgical infections, 
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but they must be used with discretion. 
Nolen,* reporting on the use and abuse of 
antibiotics in a small community, claimed 
that 90% received antibiotics of some kind 
over a five-year period, and that in 53% 
their administration was not warranted. 
Half of all prescriptions written are for 
antibiotics, and they account for one-third 
of the drug bill. In our own hospital, in 
November 1955, when we were becoming 
aware of the problem, 30% of postoperative 
surgical patients received an antibiotic of 
some kind. It seems almost criminal to 
give a potent drug, with a possible un- 
desirable toxic reaction, for such illnesses 
as the common cold, influenza, “fever” 
without a diagnosis, and so on. The effect 
of the indiscriminate use of these drugs, in 
increasing the percentage of resistant bac- 
teria and in increasing the difficulty of 
treating infections caused by them, is now 
well known and bitterly lamented. In 1943, 
almost 100% of staphylococci were sensi- 
tive to penicillin, but in 1956, in the Edmon- 
ton area, only 20% of staphylococcal in- 
fections occurring in hospital were sensitive 
to penicillin. Fortunately, 95% of staphylo- 
cocci have remained sensitive to chloram- 
phenicol (Chloromycetin), 90% to ery- 
thromycin, and approximately 50% to the 
tetracyclines. As yet, only a few staphylo- 
cocci in hospital are resistant to novobiocin 
(Cathomycin), fully 98% being sensitive 
in vitro. How long these favourable sensi- 
tivities will last is unknown, but it seems 
probable that the percentage of resistant 
strains will increase in direct proportion to 
the amount of antibiotics used. 

Antibiotic prophylaxis in surgery is most 
useful in procedures involving the bowel. 
Neomycin, with or without a non-absorb- 
able sulfonamide, such as Sulfathalidine, 
given by mouth for 48 hours before an 
operation, will virtually sterilize the bowel.° 
Neither drug is absorbed from the gut and 
reactions have been few or non-existent. 
Many excellent surgeons give no _ anti- 
biotics for bowel preparations, relying on 
sulfonamides and simple cleansing pro- 
cedures. 

Otherwise, antibiotic prophylaxis should 
be limited to severe traumatic lesions in- 
volving injury to muscle, to severe burns, 
to operations for rheumatic or congenital 
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heart disease, and to surgery for oste - 
myelitis or lung infections. Penicillin is st | 
most likely the prophylactic antibiotic 
choice. 

Antibiotics should never be administer: | 
prophylactically in the ordinary “clea 
case, such as suture of a clean laceratio . 
appendectomy, cholecystectomy, gastre 
tomy, hernia repair, meniscectomy, di 
removal, bone grafts, or arthroplasty. 

When actual contamination has occurre. 
as in a ruptured appendix, perforated ulc. 
or gallbladder, a culture should always | : 
taken at operation, and antibiotic admini - 
tration started. A combination of penicilli ; 
and streptomycin, such as Dicrysticin, give 
intramuscularly, will be effective again: 
both gram-positive and gram-negative o 
ganisms, but bacteria rapidly develop 
resistance to streptomycin, and it shoul: 
be used no longer than five days. Latter} 
for this sort of case, we have been usin; 
chloramphenicol, effective against both: 
gram-positive and gram-negative organism: 
and usually against penicillin-resistant sta 
phylococci. 


SUMMARY 


Some of the problems with surgical in- 
fections encountered over the past threc 
years in a large hospital are noted, witli 
relevant case histories. 

By far the commonest infecting organism 
is Staphylococcus aureus, but we are be- 
coming increasingly aware of gram-negative 
bacillary infections, and of mixed infections. 
Tetanus is seen perhaps once every three 
or four years, and true gas gangrene (CI. 
welchii myositis) once yearly. Acute haema- 
togenous osteomyelitis is almost a medical 
curiosity. 

Prevention depends on surgical asepis 
and techniques in the operating-room, sur- 
gical cleanliness on the wards, and the 
strict isolation of all infected cases. Doc- 
tors and all those concerned in the treat- 
ment of patients must develop and keep 
a “surgical soul”. 

Once infection has developed, treatment 
must be carried out along well-establishe«! 
principles. Once localized, infections shoul! 
be surgically drained; antibiotics are cf 
secondary importance. Cultures should a’- 
ways be taken, and sensitivity tests donc. 
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The latter are extremely important, par- 
ticularly in the treatment of invasive in- 
fections. Blood cultures should be taken 
more frequently. Since the bacteriological 
flora may change in an infected wound or 
abscess, repeated cultures at intervals are 
helpful. In fulminating infections, where 
no bacteriological diagnosis can be made, 
antibiotics should be administered on the 
basis of clinical judgment. 

Whenever antibiotics are used, they 
should be given in full doses, and con- 
tinued until the infection is under control. 
If there is no response, one must suspect 
an insensitive organism (tubercle bacillus, 
fungus), necrotic bone or foreign body, 
malignant disease or debilitation of the 
patient. Antibiotics cannot reach “deep” 
abscesses or situations where the blood 
supply is impaired, As a rule the “local” 
use of antibiotics is unwarranted, except 
in unusual circumstances such as injection 
into a joint in a pyogenic arthritis, or into 
a sheath in suppurative tenosynovitis, or 
into the pleural space. 

Combinations of antibiotics probably 
should only be used in exceptional cases, 
such as in mixed infections, with staphylo- 
cocci and streptococci or with staphylococci 
and gram-negative bacilli. Shotgun treat- 
ment with mixtures of many antibiotics is 
unscientific, expensive, often dangerous to 
the patient, and results in the emergence 
of more resistant strains. 

With so many patients on antibiotics, the 
problem of delayed or masked infections 
is becoming increasingly important, par- 
ticularly in abdominal surgery. Also, be- 
cause of the change in bacterial flora, super- 
infections have appeared, although these 
were seen occasionally before antibiotics 
were used. For these reasons, and because 
of the emergence of resistant strains, the 
prophylactic use of antibiotics should be 
discouraged. 
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RESUME 


Les problémes que soulévent les infections chi- 
rurgicales vues dans un grand hépital au cours des 
trois derniéres années forment Tobjet de cet ar- 
ticle. La plus grande source d’infection est sans 
doute le Staphylococcus aureus quoique certaines 
infections mixtes et d’autres a bacilles Gram- 
négatifs aient récemment pris de l'importance. Le 
tétanos apparait environ une fois tous les trois ou 
quatre ans et la véritable gangréne gazeuse (Cl. 
welchii myositis) environ une fois par année. L’os- 
téomyélite hématogéne aigué est maintenant re- 
léguée a Tétat de curiosité médicale. La pré- 


vention repose sur la perfection de Tlasepsie 
chirurgicale et de la technique des _ salles 
dopération, sur une properté chirurgicale des 


salles et sur l’isolement rigoureux de tous les cas 
infectés. Les médecins et tous ceux qui ont affaire 
aux malades ne doivent jamais perdre ce point de 
vue. 

Lorsque l’infection se déclare il faut conduire 
le traitement d’aprés des principes bien établis. 
Une fois localisée Yinfection doit étre drainée 
dune maniére chirurgicale, les antibiotes ne pos- 
sédent alors qu'une importance secondaire. II 
importe d’obtenir dans chaque cas une culture 
bactériologique et de pratiquer l’antibiogramme. 
Ce dernier prend une importance considérable 
dans le traitement des infections non _localisées. 
On devrait avoir recours aux hémocultures plus 
fréguemment. Puisque la flore bactérienne a ten- 


dance a varier dans une plaie infectée ou dans 
un abcés il est utile de répéter les cultures a 
certains intervalles. Dans les infections foudroy- 
antes ou il est impossible de poser un diagnostic 
bactériologique les antibiotiques doivent étre em- 
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ployés d’aprés le jugement clinique. Lorsqu’on y 
a recours, ces antibiotiques doivent étre donnés 
a pleine dose et maintenus jusqu’A ce que Ilin- 
fection soit jugulée. Si les résultats se font at- 
tendre on doit soupconner la présence d’un mi- 
crobe résistant (bacille tuberculeux, champignon 
etc.) de séquestre osseux ou de corps étranger, 
de néoformation, ou de débilité générale du mal- 
ade. Les antibiotiques ne peuvent atteindre les 
abcés profonds ou les territoires ot JTirrigation 
sanguine est pauvre. En général lemploi local 
d’antibiotiques n’est pas justifié sauf dans des 
circonstances exceptionelles telles que linfection 
d’une articulation au cours d’une arthrite pyogéne, 
dans une gaine au cours d’une ténosynovite sup- 
purée, ou aa lespace pleural. 
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Les combinaisons d’antibiotiques devraie: 
probablement n’étre employées que rareme1 
comme dans les infections mixtes avec staphyl 
coque et streptocoque ou avec staphylocoque 
bacille Gram-négatif. Le traitement plurimédic: 
menteux 4 mélange d’antibiotiques en plus de n 
pas étre scientifique est toujours cotiteux et soi 
vent dangereux puisqu’il donne lieu a l’apparitio 
de souches résistantes. Avec l’usage courant dx 
antibiotiques le probléme des infections masqué« 
revét une importance croissante, surtout en ch 
rurgie abdominale. Les surinfections que l’on vo 
ait quelquefois avant lére des antibiotiques so: 
maintenant devenues plus fréquentes. Ces r 
marques forment autant de raisons qui s’oppose: 
a l'emploi prophylactique de ces médicaments. 


EMBOLECTOMY FOR ACUTE MESENTERIC VASCULAR OCCLUSION* 


ALAN A. KLASS, M.D., F.R.C.S.(Edin. & C), Winnipeg, Man. 


ALTHOUGH THE REMOVAL of intra-arterial 
obstructions+ with successful re-establish- 
ment of blood flow is an accepted method 
in vascular surgery, this procedure has not 
been generally attempted in cases of oc- 
clusion of the superior mesenteric artery. 
Possibly this is the price of surgical special- 
ization. Vascular surgeons are not called 
to an “acute abdominal emergency”, and 
abdominal surgeons are not vascular sur- 
geons, either by training or by outlook. 

Before change (from the current pro- 
cedure of massive bowel resection to re- 
moval of the obstructing element within 
the superior mesenteric artery) can be ac- 
cepted, certain fundamental questions need 
to be answered. 

Firstly; can the circulation in the sup- 
erior mesenteric artery and its branches 
be restored by removal of the obstructing 
thrombus? 

Secondly; can the viability of the bowel 
wall be restored by this procedure? 


*From the Departments of Surgery, University of 
Manitoba and Winnipeg General Hospital. 

Read before the surgical section at the Annual 
Meeting of the British Medical Association at 
Newcastle-on-Tyne, July 18, 1957. 

tThe problem whether the obstructing element 
within the vessels is a true embolus, cast down 
from elsewhere, or a thrombus formed in situ is 
not pertinent to this presentation and unimportant 
to emergent surgical treatment. The term “em- 
bolectomy” is here used to indicate the surgical 
removal of an obstructing intra-arterial plug, what- 
ever its origin may be. 


Thirdly; since there must be a point in 
time at which irreversible cellular changes 
take place (in spite of the restoration of 
arterial flow), what is the critical period 
within which this procedure is likely to 
succeed? 


PRESENT STATUS OF TREATMENT 


In 1951 and 1953"? the author reported 
the first two cases of superior mesenteric 
arterial embolectomy. Since then, seven 
additional cases (of which the author has 
some detailed knowledge) have been op- 
erated on, In June 1957, Dr. Robert Shaw 
of Boston, Mass., in a personal communi- 
cation,’ reported the first three successes 
resulting from this procedure, Although 
the number is insufficient to make per- 
centage estimations, this is three successful 
cases out of the known seven—a result 
better than any previously reported by re- 
section. Enough experience has now ac- 
cumulated to state categorically that em- 
bolectomy rather than extensive bowel 
resection is the procedure to be preferre«|. 

The following statements can be mac: 
with a reasonable degree of assurance: 

1. Circulation within the superior me:- 
enteric artery and its branches can be r: - 
established by the removal of an obstruc - 
ing thrombus. It is important that th ; 
observation be emphasized, because th ; 
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cannot be said about all medium-sized 
arteries (e.g. the popliteal ). 

2. Since there must be a point in time 
at which irreversible cellular changes take 
place (in spite of subsequent restoration 
of blood flow), what is the critical period 
during which embolectomy is likely to suc- 
ceed? My original assumption, based upon 
muscle necrosis in limb embolism, was 12 
hours from the onset. However, one of 
Dr. Shaw’s successful cases was in a patient 
operated upon 20 hours after the event. 
The danger to avoid is the acceptance of 
a simple diagnosis of “intestinal obstruc- 
tion” and to be lulled into a state of false 
security by intestinal intubation, beyond— 
away beyond—the point of no return. 

3. The viability of bowel can be re- 
stored in nearly all of its extent by this 
procedure. One cannot always be certain 
that the restoration will extend to every 
square centimetre of the vast extent of 
bowel surface. Because gangrene in a rela- 
tively minute area may produce a lethal 
peritonitis, it is best to exercise caution 
and in any questionable case to re-explore 
the abdomen 24 hours after the first lap- 
arotomy. At this time, if a segment of 
bowel has remained without blood supply, 
it can be resected. Lives will be saved by 
such a “second look”. 

Mesenteric arterial occlusion is not diffi- 
cult to recognize at its immediate onset if 
the following three criteria are kept in 
mind (Figs. 1 and 2): (1) It occurs almost 
invariably after the age of 50. (2) It oc- 
curs in individuals with known or easily 
recognizable cardiovascular disease. (3) It 
occurs suddenly with abdominal pain. 


CLINICAL CONSIDERATIONS 


Two interesting fields of clinical investi- 
gation have been opened up by the per- 
formance of this operation. One is the 
re-examination of the answer to the ques- 
tion “What is non-viable bowel?”, especially 
directed to bowel when blood supply once 
arrested may subsequently be restored. 

At one end of the scale, bowel seen up 
to 12 hours after complete cessation of 
circulation may appear nearly normal. 
There may be some degree of contraction 
and the colour may be only a minor shade 
removed from the normal pink, Yet it is 
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Predisposing Factors in Mesenteric Occlusion 


52 .. 

Fig. 1.—The bar indicates that, out of a total 
of 60 cases, 52 occurred in persons with known 
cardiovascular disease. Seven were postoperative 
and only one had no notable predisposing factor. 


bowel doomed to die if blood supply is not 
restored. At the other extreme, small bowel 
seen 25 hours after arrest of circulation*® 
“was black in about one-half of its extent. 
Upon re-establishment of circulation the 
black small bowel became pink.” Forty- 
eight hours later the abdomen was re- 
explored. “The small and large bowel was 
found to be cedematous but of good col- 
our.” This patient, 37 days after the in- 
farction, was healed, afebrile, eating well 
and gaining weight. Surely our criteria 
of bowel viability require re-assessment in 
those cases where circulation is restored. 

Another area of investigation is of special 
interest to physicians and to radiologists. 
Studies upon survivors of this operation 
have demonstrated deficiencies in small 
bowel absorption patterns.’ Radiological 
surveys have shown multiple segments of 
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Fig. 2.—The graph illustrates the sharp rise at 
the age of 52. If corrected for population, the 
line would continue to rise after the age of 55, 
although not as steeply. (After Johnson and 
Bagenstoss.* ) 
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narrowed bowel, although the survivors 
(apart from some loss of weight) have 
remained asymptomatic, These findings 
have led to speculation about the occur- 
rence of non-lethal episodes of mesenteric 
occlusion in the elderly, perhaps due to 
an obstruction of a small branch compen- 
sated by collaterals. 

Hawkins* has reported a case of jejunal 
stenosis subsequent to recovery from mes- 
enteric artery occlusion. Both radiological 
and gross pathological appearances were 
identical with those in Crohn’s disease. Is 
it possible that in the elderly, so-called 
Crohn’s disease may be a manifestation 
of localized ischemia from non-fatal 
mesenteric artery branch obstruction? 

That untitled but familiar syndrome, oc- 
curring in the elderly, of an attack of ab- 
dominal pain, some disturbance of bowel 
function associated with loss of weight, 
and a sharp increase in erythrocyte sedi- 
mentation rate—all leading to a strong sus- 
picion of cancer and often ending in a 
surgical exploration with negative findings 
—is this possibly a “mesenteric stroke”? 


THE OPERATION 


Details of operative technique have been 
previously reported (Klass’'? and Shaw*) 
and need not be repeated here. These 
points however require emphasis: 

1. During the operation, care should be 
taken to secure all mesenteric vessels, even 
apparently minute ones, that may be cut in 
the exposure of the superior mesenteric 
artery. These may bleed only after restor- 
ation of blood flow in the area of the 
superior mesenteric supply. In one of our 
cases, postoperative bleeding from these 
vessels, aggravated by the use of heparin, 
led to a fatal termination (in spite of the 
restoration of viability to the bowel dem- 
onstrated at autopsy). 

2. Heparin should not be used _post- 
operatively. Sufficient reliance can be 
placed on flow velocity in a major artery to 
prevent re-formation of thrombus at the 
site of incision into the vessel. 

3. If, after the restoration of blood flow, 
any doubt exists regarding the viability of 
any segment of bowel, the abdomen should 
be re-explored in 24 hours for a “second 
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look”. Only at this time should local re 
section if necessary be performed. Un 
doubtedly such staging of the operatio: 
will save lives. The performance of a: 
embolectomy together with resection at th: 
one operation is more than these elder) 
cardiac cripples can withstand. 


CONCLUSION 


From observations made in a growin 
series of cases it seems reasonable to draw 
the following conclusions: 

1. Extensive resection of bowel as : 
primary procedure in superior mesenteric 
artery occlusion should now be abandonec 
in favour of embolectomy. 

2. Circulation within the bowel wal: 
compatible with conservation of the majo: 
portion of bowel can be assured by this 
procedure. 

3. Bowel may survive total deprivation 
of blood supply up to 25 hours. 

4. After restoration of blood flow, if some 
doubt exists as to bowel viability, ex- 
ploration should be repeated in 24 hours 
and segmental resection, if necessary, 
should be performed at this second stage. 


ADDENDUM 

Since the writing of this paper, an important 
contribution to the field of acute and chronic 
thrombosis of the mesenteric arteries has been 
published by Drs. R. S. Shaw and E. P. Maynard 
in the New England Journal of Medicine of May 
1, 1958. This paper throws considerable light 
on what is referred to above as “mesenteric 
strokes”. It is the author’s opinion that this publi- 
cation by Drs. Shaw and Maynard will prove to 
be a classic in the development of surgery. 
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RESUME 


Méme si l’embolectomie est une technique re- 
connue en chirurgie vasculaire on ne sen est 

1ére servi dans le traitement des occlusions de 
‘artére mésentérique supérieure probablement 

arce que les spécialistes de la chirurgie vascu- 
aire sont rarement en présence d’urgences ab- 
dominales aigués. L’auteur prétend que celui qui 
opte pour l’embolectomie au lieu de la résection 
intestinale comme intervention primaire dans l’oc- 
clusion de lartére mésentérique supérieure, doit 
pouvoir répondre a trois questions: 4 savoir, la 
circulation dans l’artére peut-elle étre rétablie par 
Yembolectomie?, la paroi intestinale recouvrera-t- 
elle son intégrité?, 4 quel horaire aprés l’accident 
vasculaire les changements irréversibles se pro- 
duisent-ils? 

En 1951 et 1953 Tauteur rapporta les deux 
premiéres observations d’embolectomie artérielle 
de la mésentérique supérieure. Depuis il a ajouté 
sept autres observations dont trois cas qui furent 
couronnés de succés. Les résultats indiquent que 
la circulation dans lartére et ses branches peut 
étre rétablie par l’embolectomie et que méme 20 
heures aprés le début de l’occlusion l’intestin peut 


ALLERGIC INFARCTION OF THE 
SMALL INTESTINE 


Infarction of the small intestine is generally 
considered to be the consequence of a vascu- 
lar obstruction. Massone from the University 
of Pavia, Italy (Archivio Italiano di Chirurgia, 
83: 246, 1958) traces the history of intestina! 


infarction without obvious vascular lesions. 
Having enumerated various case reports, mainly 
found in the French and Italian medical litera- 
ture, he describes two cases of his own, one 
in an elderly man and the other in an elderly 
woman, in which at operation, for intestinal 
obstruction signs of infarction of a large area 
of the small intestine were found, but no 
obvious vascular lesions. In each case the 
mesentery was rigid and oedematous and the 
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encore survivre. S’il existe quelque doute a ce sujet, 
cependant, il est préférable de rouvrir abdomen 
48 heures aprés la premiére opération et, si néces- 
saire, réséquer tout segment intestinal privé d’ir- 
rigation sanguine. 

Le diagaostic de Yocclusion mésentérique ar- 
térielle est fondé sur les critéres suivants: une 
douleur abdominale subite chez un sujet passé 
lage de 50 ans souffrant de troubles vasculaires. 
Il est possible que certaines attaques de douleurs 
abdominales chez des gens agés, accompagnées de 
troubles intestinaux et d’une vitesse de sédimenta- 
tion élevée semblent d’origine inconnue puisqu’a 
Yopération on ne trouve rien d’anormal. Ces cas 
sont probablement causés par l’occlusion de petites 
branches du tronc mésentérique supérieur. 

L’auteur termine en soulignant trois points im- 
portant qu'il faut garder a l’esprit au cours de 
Yopération. Tous les vaisseaux mésentériques méme 
les plus petits doivent étre ligaturés sils ont été 
coupés. On doit se garder d’employer lhéparine 
apres lopération. L’embolectomie et ia résection 
intestinale ne doivent pas étre pratiquées a la 
méme intervention; la résection ne doit étre entre- 
prise que 24 heures aprés l’embolectomie. 


intestine showed many areas of red or reddish- 
brown colour, together with dilatation. In 
each case an antispasmodic (Eupaverine) was 
injected and the root of the mesentery injected 
with 10 c.c. of a 0.5% solution of procaine. 
Within minutes the discoloration of the in- 
testine became less marked. The abdomen 
was closed without further intervention, and 
in each case the patient recovered. 

The author considers that this type of in- 
farction is an allergic phenomenon with lesions 
due to an increase in capillary permeability 
possibly caused by bacterial endotoxins acting 
on a previously sensitized organ. Provided 
that the lesions have not proceeded to the point 
of gangrene, they are reversible, unlike the 
lesions due to vascular occlusion. 
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THE EFFECT OF 17-ETHYL-19-NORTESTOSTERONE (NILEVAR) 
ON HEALING OF EXPERIMENTAL WOUNDS* 


F. GOUWS, M.D., O. SILBERMANN, M.D., and 
WALTER C. MacKENZIE, M.D., F.R.C.S.[C], F.A.C.S., Edmonton, Alta. 


WOUND DISRUPTION remains one of the most 
serious complications with which the sur- 
geon has to contend. A review of the litera- 
ture on the subject of wound healing 
which has appeared since the classic paper 
of Harvey, Howes and Sooy’ brings out 
the fact that most of the experimental 
work had been performed on animals de- 
prived of proteins, essential amino acids 
and/or vitamin C." +> % 1-18 The purpose 
of our experiment was to study healing of 
wounds in the normal animal and in ani- 
mals treated with the synthetic androgen 
17-ethyl-19-nortestosterone (Nilevar ). 


Preliminary work in our own laboratory 
was conducted by Kowalewski and 
Gouws.* ?? It was shown that the amount 
of ground substance produced at different 
periods after fracture of long bones in 
rats could be increased by administration 
of this substance. 


MATERIALS AND METHODS 


Experiments were conducted on young 
adult male rats of the Wistar strain weigh- 
ing between 190 and 250 grams, Individual 
animals were kept in separate cages and 
fed on Purina dog chow with water ad lib. 
One group of animals received in addition 
5 mg. of Nilevar daily for a period of 
seven to ten days. The androgen was given 
by mouth commencing four days before 
operation, and administration was con- 
tinued for a period of three to six days 
after operation, depending on the time of 
sacrifice. 


Operative Procedure 


Under ether anesthesia the anterior ab- 
dominal wall of the animals was shaved 
and painted with 2%% iodine in 2% iso- 
propyl alcohol. A 3 cm. long incision was 
then made through all layers of the ab- 
dominal wall in the midline. As long as 


*From the McEachern Cancer Research Labora- 
tory and Department of Surgery, University of 
Alberta, Edmonton, Alberta. 


the incision was kept in the midline n 
bleeding points were encountered, The in 
cision was then closed in two layers usin 
00000 chromic catgut on traumatic needle: 
Two sutures were inserted through th 
peritoneum, muscle and fascia 1 cm. fron 
the extremities of the wound and 1 cm 
apart. The skin was closed with three equi 
distant sutures of 0000 silk. All wound 
were inspected at daily intervals and ; 
record was kept of infections and of su 
tures removed by the animals themselves 
Approximately 0.5% of wounds became 
infected and were excluded from the ex. 
periment. 

The skin sutures were removed on the 
fifth day and the animals were sacrificed 
at periods varying from three to 20 days 
after operation. In the third-day group the 
skin sutures were removed before testing. 

To test tensile strength of the wounds, 
an apparatus was used similar to that de- 
scribed by Pinkus and Perry’® (Fig. 1). 
This consists essentially of a metal chamber 
open at one end and a broad metal ring 
carrying concentric grooves which fitted 
corresponding ridges on the rim of the 
chamber. Two lateral outlets from the 
chamber were connected with a source of 
compressed air and pressure gauges re- 
spectively. Two self-registering gauges 
were used—one measuring pressures up 
to a maximum of 30 Ib./sq. inch and the 
other to 100 lb./sq. inch. Our reason for 
using two gauges was that even the best 
high pressure gauge does not register ac- 
curately a low pressure and vice versa. We 
used a self-registering device because it 
was impossible to read the end point ac- 
curately otherwise. A reducing valve which 
delivered air at a constant pressure was 
incorporated in the line from the source 
which gave a constant build up of pressure 
inside the chamber. A two-way stopcock 
was incorporated in the line below the 
pressure gauges which enabled us to di- 
vert the pressure to either gauge. 

The animals were killed by an overdose 
of ether and the entire abdominal wal’ 
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was removed, giving in each instance a 
segment of skin, muscle, fascia and _peri- 
toneum, measuring approximately 10 cm. 
by 10 cm. Kocher forceps were applied to 
keep the muscle from retracting from the 
cut edge of the opening and also to aid in 
loosely stretching the specimen over the 
opening of the chamber. The specimen 
was secured in an airtight manner by bolt- 
ing down the metal ring on the chamber. 
The well formed by the metal ring above 
the abdominal wall was filled with water 
which made it possible to observe accur- 
ately the point where the wound dehisced 
and allowed air to escape from the cham- 
ber. 

The mid point of the wound was placed 
approximately over the centre of the open 
end of the chamber and clamped in posi- 
tion. Air was then allowed to escape into 
the chamber until disruption occurred and 
the end point recorded on the low pressure 
gauge. The specimen was re-applied so 
as to place the intact linea alba, anterior 
to the disrupted wound, at the above men- 
tioned point. Air was again allowed to 
enter into the chamber and the point at 
which rupture occurred was determined— 
the reading being taken from the high 
pressure gauge. In all instances the peri- 
toneal surface was applied to the rim of 
the chamber, The tensile strength of the 
wound was expressed as a percentage of 
normal, using the pressure at which the 
intact abdominal wall ruptured in each 
animal as 100%. 


Resutts (Table I) 


In both control and treated animals, the 
curves produced by plotting tensile strength 
against time resemble curves presented by 
other workers. This demonstrates the usual 
“lag period” followed by a stage of rapid 
increase in tensile strength and eventually 
a gradual flattening of the curve. 

As early as the third day after operation, 
the tensile strength of wounds in the ani- 
mals treated with Nilevar was greater than 
that of the control group. This difference 
became more obvious during the anabolic 
period, the point of maximal divergence 
occurring somewhere between the fifth and 
seventh postoperative days. 
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Fig. 1. 


DiIscussION 


Dunphy and Udupa* » have described a 
“normal pattern” of wound healing which 
can be divided into two phases: a_pro- 
ductive or substrate phase (during this 
period mucopolysaccharides and_ soluble 
protein precursors of collagen, the “build- 
ing blocks of repair”, are produced), and 
a collagen phase, in which normal collagen 
fibres are formed. (This commences around 
the fifth day and lasts until completion of 
healing ). 

Their description is somewhat similar to 
that of Davis,? who divides the period of 
healing into a lag phase (lasting from 24 
to 48 hours postoperatively), a catabolic 
phase (lasting from three to five days) and 
an anabolic phase, which commences dur- 
ing the catabolic phase and lasts until the 
healing is complete. During the catabolic 
phase there is a delay in the onset of ten- 
sile strength and fibroplasia. The catabolic 
phase is prolonged by infection, foreign 
bodies in the wound, excessive damage to 
tissues and low preoperative protein and 
vitamin levels. Provided these factors are 
corrected, is there anything we can do to 
accelerate the process of wound healing? 
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TABLE I.—Srupy or TeNsILe STRENGTH OF WouND IN NorMAL (CoN TROL) AND NILEVAR TREATE 
Test Rats 


Average pressure (lb./sq. inch) 


required to produce disruption 





Days after 
operation 


Number of 


animals Wound 


Intact abdom. wall 


Standard 
deviation 


Tensile strength of wound 
expressed as % of normal 





3 Control-20 7.0 
Test-20 10.25 

5 Control-20 13.0 
Test-20 18.65 

10 Control-20 24.6 

Test-20 30.8 

15 Control-20 41.4 

Test-20 44.4 

20 Control-20 49.0 

Test-20 51.0 


The results of our experiment would sug- 
gest that in normal, young, growing ani- 
mals this can be done. Preliminary studies 
have shown that to have its maximum 
effect the synthetic androgen had to be 
given by mouth and administration had 
to be started in the preoperative period. 
Although we have no confirmation of this 
in our own work, it has been shown by 
Drill and Saunders* that Nilevar has re- 
markable protein retaining powers. 

The mode of action of androgens in the 
metabolism of proteins in general is not 
well understood. Noall and his co-workers" 
have recently introduced an oversimplified 
formula to explain amino acid metabolism: 


ern 


Amino acids 1 


at + CO, + H,O 


2 


Process 1 (anabolic) occurs mainly in the 
young and growing animal and as such is 
controlled by growth hormone and possibly 
by androgens. Process 2 can be produced 
experimentally by starvation and adminis- 
tration of cortisone and allied substances. 
The beneficial effect of androgens on 
protein metabolism is well known. Most 
surgeons are familiar with the increase 
in protein, salt and water retention, as well 
as the increase in muscle mass, which fol- 
low administration of androgens in cases 
of advanced mammary cancer. Shelton, 
Varden and Mark" have demonstrated the 
clinical application of these substances in 
the salvage of premature infants. The 
exact mode and site of action of these sub- 
stances, however, remain a puzzle. 
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Goodman and Gilman® and Liebermai 
and Teich’ attribute the action to th 
stimulating effect of androgens on cellula. 
enzyme systems. Noall et al." and, earlie 
Van Slyke and Meyer have advanced thi 
theory of concentrative transfers of amin 
acids into cells—that is against concentra 
tion gradients—and have posed the ques- 
tion: Might anabolic hormones  stimulati 
growth by increasing the extent to which « 
tissue concentrates amino acids? The 
answer to this question has not been found 
but it is attractive to postulate that pre- 
operative administration of the synthetic 
androgen, in our experiment, might well 
have caused this to occur. Androgens may 
find further clinical application in the 
patient with cancer if we can prevent to 
some degree the frequency with which 
postoperative wound dehiscence occurs, 
especially after laparotomy. An experiment 
is under way in our laboratory at present, 
in which we are trying to counteract the 
delay in wound healing which follows ad- 
ministration of substances such as nitrogen 
mustard and _ triethylene thiophosphora- 
mide when used as an adjunct to the sur- 
gery of cancer. 


SUMMARY 


Wounds were made through all layers 
of the ventral abdominal wall in rats an | 
closed in a standard fashion. Half the an’- 
mals were given 17-ethyl-19-nortestosteron ° 
(Nilevar) per os, and groups of these «s 
well as contro] animals were sacrificed ; t 
periods from 3 to 20 days postoperativel . 
The wounds were disrupted, and the pre - 
sure at which this occurred was recorde: . 
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Results would seem to indicate that 
wound healing could be accelerated by 
administration of this substance. 


A new apparatus is described to measure 
tensile strength of wounds. 
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RESUME 


La guérison des plaies chez des rats traités a 
5 mg. par jour d’un androgéne synthétique (17- 
éthyl-19-nortestotérone ou Nilevar, marque dé- 
posée) quatre jours avant, et trois a six jours 
apres l’opération fut comparée a celle d’un groupe 
de jeunes rats adultes normaux. Une _ incision 
médiane abdominale pratiquée dans la paroi fut 
suturée de la maniére habituelle. Les blessures in- 
fectées furent exclues de la série; les points furent 
enlevés au troisieme ou au cinquiéme jour aprés 
intervention, et les animaux sacrifiés trois a 
vingt jours aprés l’opération. 

La résistance des cicatrices 4 la tension fut 
mesurée en enlevant la paroi abdominale antérieure 
au complet et en la gonflant a lair comprimé 
jusqu’a ce quelle éclate. Les pressions d’éclate- 
ment des régions intactes et cicatricielles de 
chaque paroi furent comparées, celles-ci étant 
exprimées en pourcentage de celles-la. Les résultats 
on montré qu’a compter du troisiéme jour aprés 
Yopération la résistance 4 la tension des cicatrices 
opératoires chez les animaux traités au Nilevar 
était supérieure a celle qu’offraient les cicatrices 
des animaux témoins. L’augmentation de cette 
résistance attribuée au Nilevar fut le plus marquée 
au cours de la phase anabolique de la guérison 
qui débute vers le cinquiéme jour aprés l’opération. 
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CASE REPORTS 
OBTURATOR HERNIA® 


RONALD R. GILFILLAN, F.R.C.S.(Edin.), F.R.F.P.S.(Glas.), Toronto, Ont. 


OBTURATOR HERNIA is rarely diagnosed un- 
til strangulation occurs and laparotomy has 
been performed, although Holmes* credits 
a colleague with having made an accurate 
preoperative diagnosis no fewer than five 
times. Approximately 450 cases have been 
recorded, very few of these within te last 
two decades, The vast majority of patients 
are middle-aged females, and the hernia is 
commonly on the right side. The operative 
mortality, according to Aird,’ is still in the 
region of 30%. 

The obturator canal lies almost directly 
below the femoral canal, is bounded above 
by the obturator groove on the _ infero- 
lateral aspect of the pubis, and below by 
the free edge of the obturator membrane. 
Ordinarily it will admit only the tip of the 
little finger. The peritoneal protrusion, 
when herniation occurs, comes into con- 
tact with the deep surface of pectineus, 
but occasionally advances between this 
muscle and the adductor longus to present 
as a palpable swelling in Scarpa’s triangle 
where it has been mistaken for a femoral 
hernia (Hilton). Most of the recorded 
cases contain small intestine, and the 
strangulation is frequently of Richter type 
which probably accounts for the high op- 
erative mortality ( Bailey”). 

Compression of the obturator nerve al- 
legedly produces the classical pain referred 
down the inner side of the thigh to the 
knee, aggravated by coughing and strain- 
ing but not by movements of the hip (How- 
ship-Romberg syndrome). Other signs are 
a fullness in Scarpa’s triangle on the af- 
fected side, and sometimes a firm mass 
may be felt behind the femoral vessels. 
The infrequency of correct preoperative 
diagnosis, however, might suggest that 
these signs are as rare as the hernia itself. 
Dissection of the obturator nerve in three 
fresh cadavers has led this observer to con- 


*The case described was treated at the Arbroath 
Infirmary, Angus, Scotland. 


clude that the geniculate branch may be ai 
anatomist’s bauble. In one it appeared t 
peter out at mid-thigh and in the othe 
two ended in the adventitia of the poplitea 
artery. Further dissection failed to demon- 
strate the so-called articular branch piercing 
the oblique ligament of the knee joint. 

The case to be described presented sev. 
eral features which, in retrospect, should 
have led to an accurate preoperative diag 
nosis, but at least one important sign was 
at variance with the classical description 
of the condition, viz. pain on abduction 
and on extension of the hip joint. 


CasE REPORT 


A 76 vear old fishwife was admitted to 
Arbroath Infirmary on October 24, 1956, with 
a history of sudden onset of central abdominal 
colic whilst standing at an airport five days 
previously. She had no pain in the right thigh 
or knee but complained of pain in the right 
hip on active abduction and extension. This 
pain was aggravated by weight-bearing on 
the right leg. Vomiting occurred on the follow- 
ing day and became more frequent—latterl) 
the vomitus was very dark and foul-smelling. 
On three occasions a right femoral hernia had 
been repaired—30, 15 and 10 years previously. 
It had since recurred but had never remained 
down for any length of time, and always dis- 
appeared on lying down as on this occasion. 
Apart from these operations, which were 
elective, her health had hitherto been ex- 
cellent. Constipation was absolute from the 
start. 

Physical examination showed a_ sturdy 
weather-beaten little woman whose abdomen 
was rather distended, silent on auscultation 
and with moderate peritonism. The right fe 
moral canal was widely patent and filled on 
coughing (which also occasioned pain in th: 
right hip). There was some tenderness 01 
deep palpation here. A straight radiograph o 
the abdomen showed multiple fluid levels i 
the small bowel, and laparotomy was advise: 
with a presumptive diagnosis of femore 
strangulation reduced en masse. 
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Under general anzsthesia, the abdomen was 
opened through a lower right paramedian in- 
cision. The small bowel was distended as far 
as the lower ileum where it entered the right 
obturator canal. Distal to this point, the bowel 
was collapsed. There was a_wide-necked, 
empty femoral sac. Strangulation was relieved 
by incision of the lower edge of the obturator 
ring, and some 6 cm. of gangrenous but un- 
ruptured gut was delivered, followed by a 
small quantity of dark fluid. The affected loop 
was then excised, and end to end anastomosis 
performed with a double layer of interrupted 
silk sutures. The obturator sac was everted 
by seizing the fundus with a hemostat, the 
neck ligated, and excised. After an unsuccess- 
ful attempt to repair the defect with inter- 
rupted silk sutures, a free omental graft was 
firmly sutured over the area. Although it had 
been possible to pass the index finger through 
the right obturator canal quite easily, the one 
on the left barely admitted the tip of the little 
finger. The right femoral canal was then ob- 
literated with a series of interrupted silk 
sutures after excision of the sac, and the ab- 
domen was closed in layers. 

Subsequent convalescence was without un- 
toward incident. The patient was ambulant by 
the 14th day and when last seen as an out- 
patient on January 28, 1957, stated that she 
felt very well indeed and had begun to do light 
work, 


SUMMARY: 


A case of strangulated obturator hernia 
is described. It is suggested that the classi- 
cal sign of pain referred to the knee may 
be very rare, as the anatomical evidence 
for the existence of such a pathway is rather 
flimsy. 
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RESUME 


La hernie obturatrice est rarement diagnos- 
tiquée, si ce n’est que lorsqu’elle vimanas et 
exige une laparotomie. Des quelque 450 cas 
publiés, elle s’est rencontrée surtout chez la femme 
d’age moyen, et a droite. La mortalité opératoire, 
selon Aird, est de l’ordre de 30%. 

Le canal obturateur, situé sous le canal fémoral, 
est bordé en-haut par la gouttiére sous-pubienne 
et en-bas par la membrane obturatrice: il n’admet- 
tra habituellement que le bout du petit doigt. 
La protrusion péritonéale, lorsqu’il y a hernie, peut 
se rendre jusqu’au pectiné, et occasionnellement 
se manifestera comme un gonflement au niveau 
du triangle de Scarpa. Elle contient habituelle- 
ment de Tlintestin gréle et lorsqu’étranglée, est 
du type de la hernie de Richter. 

Le cas rapporté est celui d’une femme de 76 
ans qui, cinq jours auparavant, alors qu'elle était 
debout, fut prise soudainement de coliques ab- 
dominales mésogastriques et de douleurs irradiées 
a la hanche droite lors d’abduction et d’extension 
actives. Les vomissements apparurent le jour 
suivant, devenant de plus en plus fréquents. A 
trois occasions, 30, 15 et 10 ans auparavant, la 
malade subit une herniorraphie fémorale. Cette 
hernie encore présente était toujours réductible 
en décubitus. 

L’examen physique montra un abdomen plutét 
distendu, silencieux 4 lauscultation et avec un 
certain péritonisme. Le canal fémoral devenait 
comble a la toux et il y avait douleur a la palpa- 
tion. La radiographie montra une aéro-hydro-iléie 
segmentaire et une laparatomie fut conseillée. A 
Yexploration, le petit intestin était distendu jusqu’a 
la portion d'iléon pénétrant dans le canal obtura- 
teur. En aval, lintestin était collabé. Le sac 
herniaire femoral a large col était libre. La 
réduction d’environ 6 cm. diiléon gangrené se 
fit par section de la portion inférieure de l’anneau 
obturateur, une résection intestinale avec anas- 
tomose termino-terminale fut pratiquée par des 
points séparés a la soie. La sac fut inversé, son 
collet ligaturé puis excisé. 

La convalescence fut sans incident. 
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CARCINOID TUMOUR IN A MECKEL’S DIVERTICULUM® 


R. J. BAIRD, M.D.,t W. ANDERSON, M.D.+ and J. R. F. MILLS, M.D.,§ Toronto 


In 80% oF THE individuals in whom a 
portion of the vitello-intestinal duct persists, 
the remnant is in the form of a diverticu- 
lum of the ileum.’ The classical description 
of this diverticulum was given in 1816 by 
Johann Friedrich Meckel (the younger). 
and it is the most common congenital 
anomaly of the gastrointestinal tract.' 


TABLE I.—ReEview or ReportTep Cases 





Year 
Author reported Age 


Oberndorfer called them “carcinoids” j 
order to stress their distinctive appearanc 
and supposedly benign behaviour.‘ Th 
term “argentaffin tumours” was suggeste 
by Masson® because of their affinity fo 
and ability to reduce silver salts. Dockert 
has suggested that they be termed “aden 
carcinoma, grade I—carcinoid type”. 





1. Hicks and Kadinsky'* 1922 12 M 


2. Stewart and Taylor" 1926 54 M 


3. Price 1935 54 F 
4. Hertzog and Carlson'!* 1935 54 M 
5. Hertzog and Carlson'® 1935 58 M 
6. Collins, Collins and 1937 56 M 
Andrews!” 
7. Ashworth and Wallace!® 1941 46 M 
8. Pautler and Scotti? 1950 68 M 
9. Stoll'® 1953 ” 
Fox? i954} «288M 
10. Mrazek, Godwin and 1953 37 M 
Mohardt?! 
11. Mrazek, Godwin and 
Mohardt?! 1953 54 M 
12. Pierce? 1955 47 M 
13. Parnassa, Friedman and 1956 56 M 
Cincotti?* 
14. Baird, Mills and 1957 42 M 
Anderson 


Tumours in a Meckel’s diverticulum are 
rare. Benign neoplasms (lipomas, aden- 
omas, leiomyomas, and neuromas) have 
been reported occasionally, Pautler and 
Scotti,2, and Barrett,? in recent reviews 
found records of nine carcinomas and 19 
sarcomas, To date, the literature contains 
reports of 13 carcinoid tumours. 

The first adequate description of these 
tumours was given in 1888 by Lubarsch 
under the name “little carcinomas’. In 1907, 


*From the Departments of Surgery and Pathology, 
Toronto General Hospital. 

tSenior Intern, Toronto General Hospital. 
tAssistant Professor of Pathology, University of 
Toronto. 

§Assistant Professor of Surgery, University of To- 
ronto. 


Silver 
Sex Source Size reaction Metastases 
surgical — not done none 
(inflamed) 
autopsy “pea” positive infiltrating 
muscularis 
externa 
surgical 15mm. negative none 
(inflamed) 
autopsy 4mm. positive none 
autopsy 3mm. __ positive none 
surgical 6mm. not done none 
(inflamed) 
autopsy 8mm. negative none 
autopsy 6mm. positive none 
autopsy 5mm. __ positive to liver 
surgical a= not done none 
(incidental) 
autopsy 3mm. _ not done none 
surgical “small” positive none 
(incidental) 
surgical 5mm. not done none 
(inflamed) 
surgical 4mm. positive infiltrating 
(incidental) muscularis 
externa 


Carcinoids have been described in the 
stomach, gall-bladder, small bowel, appen- 
dix, caecum, colon, rectum,’ and in ovarian 
teratomata.* The vermiform appendix is 
their most common site, and, although 
they are usually benign in this location, 
some 25 cases are reported to have metas- 
tasized.’ The behaviour of the extra-appen- 
diceal carcinoid is less predictable. Ariel’ 
reports metastases in 24.9% of 226 ileal 
carcinoids, and Pearson® in 38% of 42 extra- 
appendiceal carcinoids. 

Masson’s® theory that these tumours arise 
from the entero-chromaffin or Nicholas- 
Kulchitzky cells is now generally accepted. 
These cells are found in the mucous mem- 
brane of the gastrointestinal tract from the 
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Fig. 1.—Carcinoid tumour involving the muscu- 
laris externa of Meckel’s diverticulum (H & E x 
250). 


cardia to the anus, and recent investigations 
have suggested that en masse they compose 
an endocrine gland, producing 5-hydroxy- 
tryptamine. The “enteramine” which Ers- 
pamer observed in these cells has been 
shown to be the same substance as the 
“serotonin” which Rapport isolated from 
the blood. Some carcinoid tumours have 
been found to contain large quantities of 
serotonin.* Since its recognition in 1952, 
cases of the “malignant carcinoid syndrome” 
have been recognized,'? with increasing 
frequency. Nearly all carcinoids responsible 
for the syndrome have metastasized from 
a primary in the small bowel, and the liver 
has been involved in all but two cases.'° 
Sjoerdsma and his colleagues™ state that 
a positive qualitative test in the urine 
for the serotonin metabolite 5-hydroxyin- 
dole-acetic acid is diagnostic of metastasiz- 
ing carcinoid. 


Case History 


A 42 year old white man underwent an 
abdomino-perineal resection in May 1957, be- 
cause of multiple polypi of the colon and 
rectum and a well differentiated adenocar- 
cinoma at the rectosigmoid junction. He re- 
turned for total colectomy in August, and 
during this procedure a Meckel’s diverticulum 
was noted and excised. The lymph nodes were 
not enlarged and the liver was normal. 

The diverticulum was 2 cm. in length and 
0.8 cm. in diameter. Near the tip, a small 
nodule was felt which on section was 4 mm. 
in diameter, bright yellow, and in the sub- 
mucosa. The mucosa was intact. 
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Fig. 2.—Carcinoid tumour stained with Masson’s 
stain for argentaffin granules (x 1000). 


Microscopic examination revealed a typical 
carcinoid tumour (Fig. 1). No mitotic figures 
were seen. The Masson stain for argentaffin 
granules was positive (Fig. 2). The cells were 
in the mucosa and submucosa, and were in- 
vading the muscularis externa. The serosa was 
intact. No evidence of spread was found in 
several lvmph nodes from the mesentery. 

The patient himself had suffered no weight 
loss, diarrhoea, or intestinal obstruction. His 
blood pressure was 140/80 mm. Hg, and his 
heart normal on physical examination. There 
were several telangiectases over his face and 
neck. No blushing or cyanosis had been noted. 

The qualitative test for 5-hydroxyindole- 
acetic acid was performed on his urine on 
September 9, and was negative. 


Review oF Previous Cases 

The details of the 13 previously reported 
cases are given in Table I. The first case 
to be reported (Hicks and Kadinsky) has 
been disputed by Stewart and Taylor, who 
claim that is was one of ectopic gastric 
mucosa. 

The tumours have been associated with 
acute inflammation in the diverticulum in 
only four cases, and in all others have been 
an incidental finding. Symptoms have been 
produced during the sixth decade of life 
rather than in the third, as with carcinoids 
of the vermiform appendix. 

Only two of the reported cases have 
invaded the muscularis externa and only 
one has metastasized distantly (to liver). 
No case of malignant carcinoid syndrome 
has been reported from a carcinoid in a 
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Meckel’s diverticulum, The Masson stain 
for argentaffin cells was used in nine cases; 
it was positive in seven and negative in 
two. 


Three features may account for the fact 
that 13 of the 14 cases occurred in males. 
The incidence of Meckel’s diverticulum is 
greater in males, the reported incidence 
varying from four to one to two to one.’ 
The incidence of carcinoid tumours in 
general is slightly greater in men.‘ The 
frequency of autopsies is higher in men. 
The first two reasons may be partially due 
to the third. 
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RESUME 


Au cours d’une colectomie totale pour polypose 
et carcinome chez un homme d’age moyen, on 
découvrit un diverticule de Meckel que I’on enleva. 
La piéce portait 4 son extrémité une petite tumeur 
jaune dans la sous-muqueuse qui 4 Il’examen 
histologique se révéla une tumeur carcinoide 
typique. Elle n’avait causé aucun symptéme. Ce 
cas forme la quatorziéme observation de tumeur 
carcinoide dans un diverticule de Meckel a étre 
décrite. Aucune d’elles n’avait causé de syndrome 
du carcinoide malin—13 des 14 ont été découvertes 
chez des hommes. 
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MARFAN’S SYNDROME: A SUCCESSFUL AORTIC HOMOGRAFT 
FOR A DISSECTING ANEURYSM OF THE THORACIC AORTA® 


C. B. BAKER, B.A., M.D., F.R.C.S.[C], J. K. WILSON, M.D., F.R.C.P.[C], and 
J. M. WOODS, M.D., Toronto 


IN THE FIFTY-ONE YEARS since Marfan 
described the syndrome in 1896, over 350 
cases have been described in the literature. 
Marfan’s syndrome is believed due to a 
hereditable defect in the elastic fibres of 
connective tissue which predisposes the 
individual affected to abnormal stretching 
of elastic fibrous tissues. Arachnodactyly 
is usually a prominent feature of the con- 
dition but can occur in other develop- 
mental defects, acquired and genetic. The 
sexes are equally affected and there is no 
known racial grouping. 


Connective tissue defects have been re- 
corded in three major systems and a sum- 
mary of the more important follows: 


1. Ocular.—Dislocation of the lens (ec- 
topia lentis) and retinal detachment are 
common and do occur in childhood. The 
dislocation of the lens is due to poor de- 
velopment of the supporting ligaments. Un- 
commonly there may be associated con- 
genital anomalies of the cornea and lens. 


2. Musculo - skeletal. — Long extremities 
(dolichostenomelia ), hyperextensibility of 
joints, pectus excavatum and high arched 
palate are the most prominent abnormali- 
ties of this system. Muscular hypotonia 
may give rise to kypho-scoliosis, flat feet, 
herniz and winged scapule. Mensuration 
reveals that pubis to sole measurement is 
greater than pubis to vertex, and arm 
span exceeds height. 


3. Cardiovascular.—The principal vascu- 
lar defect is a cystic medionecrosis of the 
proximal aorta and this may occur in the 
absence of other features of the syndrome. 
The major complication is aortic aneurysm, 
either diffuse or dissecting. Marfan’s syn- 
drome is a common cause of dissecting 
aneurysm of the aorta in patients under 
40 years of age. Associated congenital ano- 
malies are often present, such as patent 
ductus arteriosus, coarctation of aorta and 
lesions involving the pulmonary artery. 


*From St. Michael’s Hospital, Toronto. 


It is believed that the primary defect in 
the aorta involves the weakened elastic 
tissue and that smooth muscle hypertrophy 
and replacement scar tissue outrun the 
blood supply with resultant medial nec- 
rosis. The early changes are indistinguish- 
able from Erdheim’s cystic medial necrosis. 





Fig. 1.—Chest radiograph five months before 
admission. There is no evidence of aortic aneurysm, 
pulmonary embolus or pulmonary hypertension. 


Recently there have been reports of at- 
tempted operative correction of the cardio- 
vascular complications of Marfan’s syn- 
drome, and it has also been reported that 
trauma is implicated in their pathogenesis. 

The present case report describes the 
management of a patient with a dissecting 
aneurysm of the distal arch and descend- 
ing thoracic aorta combined with a patent 
ductus arteriosus. It must be stated that 
this location for the aneurysm was unusual, 
as almost all of the aneurysms reported 
in Marfan’s syndrome have been situated 
in the ascending aorta. Possibly a similar 
case may never be encountered again, 


Case REPORT 


Mrs. A.K., a 25 vear old Dutch immigrant 
housewife, was admitted to St. Michael’s Hos- 
pital on July 25, 1956, and discharged on 
August 18, 1956. 
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taken immediately 


Fig. 2.—Chest radiograph 
before admission. The lung fields and cardiac 
contours are normal but there is evidence of a 
large diffuse aneurysm of the arch and descend- 
ing thoracic aorta. 


She had been well until five months before 
this admission, and one month after a normal 
delivery of her first child. While doing house- 
work, she noted a sudden onset of weakness 
in the legs followed by arm paresis and diffi- 
culty in getting her breath. A few minutes 
later she developed a dull aching pain in the 
lower dorsal region of the back. 

She was admitted to the local hospital with 
a diagnosis of pulmonary embolism and was 
kept in an oxygen tent for 48 hours. There 
was neither cough nor hemoptysis. The pain 
cleared slowly over a three-week period and 
had since recurred intermittently in the left 
lower dorsal region and lasted for periods 
varying from three minutes to two hours. Dur- 
ing the two weeks preceding her admission 
to St. Michael’s Hospital, she suffered from 
palpitation, general weakness, hoarseness and 
loss of 15 Ib. from her normal weight of 113 Ib. 

The subject was one of a family of 16 
children, all of whom were short and stocky 
except the patient and one brother. This 
brother showed none of the characteristics of 
Marfan’s syndrome. There was no known 
family history of aortic aneurysm or eye de- 
fects. The past history was negative for tuber- 
culosis, syphilis, nephritis or visual difficulty. 

The patient was a thin pale woman, 5 ft. 
5 in. tall, who weighed 98 Ib. The pubis to 
sole exceeded the pubis to vertex measurement. 
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The fingers were markedly elongated and the 
joints were hypermobile. 

No ocular abnormalities were reported by the 
ophthalmologist, Dr. W. Callahan. The palate 
was high and arched and the teeth were 
slightly protuberant. The patient answered 
questions with a weak but hoarse voice. 

The trachea was shifted to the right by a 
pulsatile mass emerging from the mediastinum. 
The chest was clear except for decreased aii 
entry to the left lung base posteriorly. 

The pulse rate was 96 and regular. The 
heart was not clinicaliy enlarged and _ there 
were no heart murmurs. A moderate systolic 
bruit was heard along the left side of the thor- 
acic spine from T3 to 12. The femoral pulses 
were felt with difficulty but no pulsation could 
be palpated over the abdominal aorta or the 
distal vessels of the legs. There was evidence 
of a collateral circulation over the chest wall. 
The blood pressure readings were as follows: 
right arm 138/80, left arm 118/80, both legs 
140/106 mm. Hg. 


No abnormality was found on examining the 
abdomen or central nervous system. 


Laboratoryx—Hzmoglobin value 12.0 g.%, 
white cell count 5400, blood smear normal, 





* 


Fig. 3.—Photographs to demonstrate the muscu- 
lo-skeletal abnormalities, particularly the long limbs 
and arachnodactyly. 
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serology negative. Urine: S.G. 1.023, sugar 
negative, albumin negative, occasional white 
cells. Electrocardiogram: No abnormality. 

Operation.—On July 13, 1956, under general 
anesthesia and hypothermia a left sided thora- 
cotomy was performed through the fifth inter- 
costal space. The operative procedure lasted 
six hours, following an induction and cooling 
period of 90 minutes. The circulation distal to 
the arch of the aorta was totally occluded for 
65 minutes and during this time the rectal ther- 
mometer registered 28.5 to 27.5°C. An aneur- 
ysm of the thoracic aorta was seen to begin 
abruptly one half inch (1.25 cm.) distal to 
the origin of the left common carotid artery 
and to end immediately above the diaphragm. 
There was also a large patent ductus arteriosus 
connecting the aneurysm to the pulmonary 
artery. 

The aneurysm was isolated along its length 
beginning with the friable patent ductus arteri- 
osus. This was isolated, clamped, sectioned 
and ligated. The left subclavian artery and 
the left vagus nerve were sacrificed. Double 
angled Potts clamps were applied across the 
aorta just distal to the left common carotid 
artery above and just proximal to the dia- 
phragm below. The aneurysm was resected 
and a homograft was rapidly sutured in place 
using a running suture of atraumatic silk. The 
graft was filled with heparin solution and the 
clamps were slowly released over a period of 
eight minutes. The blood pressure dropped 
from 190 mm. Hg. systolic to 40 mm. Hg., 
accompanied by a marked tachycardia and 
some ventricular extrasystoles. This resolved 
quickly and the blood pressure became steady 
at 100 mm. Hg. 

The graft did not leak. The chest was closed, 
leaving an underwater drain. The patient re- 
warmed without assistance in the recovery 
room and there were no further periods of 
cardiac irregularities. 

The following day a bilateral basal atelec- 
tasis required bronchoscopic aspiration of 
mucus plugs. Her postoperative course was 
otherwise smooth and she was discharged to 
her home on the 18th postoperative day. 

There was no subjective or objective evi- 
dence of neurological deficit as a result of the 
total lack of circulation distal to the head and 
right arm occasioned by clamping the aorta 
for a period of 65 minutes. Her voice was 
hoarse and the left arm painful on effort; 
these symptoms were due respectively to the 
interruption of the left vagus nerve and left 
subclavian artery. 
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ANEURYSM 


Fig. 4.—Findings at included the 


operation 
patent ductus arteriosus and the huge diffuse 
aneurysm. 

Inn. A. = innominate artery; L.C.A. = left 


common carotid; L.S.A. = left subclavian; P.A. 


= pulmonary artery. 


PaTHoLocy Report: (Courtesy of Dr. R. 
Ross. ). 


Microscopic.—The sections reveal that the 
smaller vessel described grossly is the true 
aorta and the larger dilated passage is the 
outer wall of an old dissecting aneurysm. 

There are numerous pools of pale grey 
material, presumably polysaccharide, in the 
media of the aorta. In the outer third of the 
media there is necrosis of muscle and _ re- 
placement by fibrovascular tissue particularly 
in the plane of the dissection. The overlying 
adventitia shows marked fibrous thickening. 
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Fig. 5.—Shows the aortic homograft sutured in 
place, extending from the distal arch of the aorta 
to just proximal to the diaphragm. The patent 
ductus arteriosus and left subclavian arteries have 
been ligated at their origins. 
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Fig. 6.—Specimen of thoracic aorta opened anteriorly. The metal probe 
occupies the original lumen, the wall of which is held open by three 
segments of applicator. The false channel above and below is partially ( 


filled with blood clot. 


t 
The sac of the aneurysm contains scattered The findings are consistent with an old dis- 
muscle and elastic tissue fibres and the inner  secting aneurysm constituting part of the pic- 
layer is composed of organized thrombus. The _ ture of Marfan’s syndrome. é 
aneurysm is partly re-endothelialized and the Course at home.—Within a few months the | 
bridges seen consist of poorly preserved fibro- patient was performing her housework and 
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Fig. 7.—Chest radiograph three months after operation appears normal, The graft 
is well seen in the lateral view. 
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gained normal strength and now is painless on 
heavy exercise. There is a faint pulse at the 
left wrist. 

The hoarseness handicaps the patient only 
in that she is unable to shout. There has been 
no recurrence of chest pain or dyspnoea. 


DIscussION 


The case of a 25 year old woman with 
Marfan’s syndrome complicated by a 
chronic dissecting aneurysm of the de- 
scending thoracic aorta and a patent duc- 
tus arteriosus, successfully treated by re- 
section of the aneurysm and replacement 
by an aortic homograft, is presented. The 
use of hypothermia permitted total oc- 
clusion of circulation distal to the arch of 
the aorta for a period of 65 minutes with- 
out spinal cord damage. 

The physical stigmata of Marfan’s syn- 
drome involving the musculo-skeletal and 
cardiovascular systems were present. An 
associated congenital anomaly, patent duc- 
tus arteriosus, was disclosed at operation. 
Clinically there had been no signs to sug- 
gest the presence of the lesion. There was 
a negative immediate family history of 
Marfan’s syndrome. 

This case was unusual in that the dis- 
section involved the descending thoracic 
aorta rather than the ascending segment. 
It was this fortunate location of the lesion 
which made surgical repair possible. Ex- 
amination of the resected specimen re- 
vealed lesions which have been described 
in cases of Marfan’s syndrome. 

The onset of symptoms of dissection one 
month post partum suggests a possible 
connection. Dissecting aneurysm of the 
aorta in young women has been shown to 
be more common during pregnancy. The 
mechanism is unknown. 
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RESUME 


Depuis que Marfan a décrit son syndrome en 
1896, la littérature en a rapporté plus de 350 cas. 
On croit que le syndrome est causé par une 
défectuosité héréditaire des fibres élastiques du 
tissu conjonctif, dont les effets se manifestent 
surtout dans les systémes oculaire, musculo- 
squelettique et cardio-vasculaire. 


Le cas rapporté est celui d’une jeune femme 
de 25 ans qui présenta un syndrome de Marfan 
compliqué d'un anévrisme disséquant de Il aorte 
thoracique descendante avec un canal artériel 
erméable traité avec succés par résection de 
’anévrisme et son remplacement par une homo- 
greffe. 

Les stigmates physiques du syndrome affectant 
les systémes musculo-squelettique et cardio-vas- 
culaire étaient présents. On ne trouva guére 
d’antécédents familiaux. Ce cas fut inusité et 
heureux, du fait que la lésion intéressait la portion 
descendante plutét que la portion ascendante de 
Yaorte thoracique. Le début des symptémes de 
dissection aortique, un mois postpartum, confirme 
la prépondérance habituelle de cet accident au 
moment des grossesses chez les jeunes femmes. 
Le mécanisme en est inconnu. 
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TORSION-AVULSION OF AN APPENDIX EPIPLOICA WITH 


HAEMORRHAGE 


BRIAN C. GAY, M.D., 


IN THIS sTUDY a case is recorded of severe 
hemorrhage from torsion-avulsion of an 
appendix epiploica. Search of the available 
literature revealed no report of a similar 
abdominal emergency. In addition, general 
details of the fatty appendages of the colon 
are discussed, 


ANATOMICAL CONSIDERATIONS 


The epiploic appendages appear as early 
as the seventh fetal month,! at which time 
they contain no fat. These appendages de- 
velop in close relationship to the mural 
branches of the vasa recta to the colon, in 
such a way that their base is at the point 
of penetration of the artery and vein 
through the muscularis. Furthermore, the 
epiploic structures have a rather constant 
relationship to the teniz coli. The anterior 
tenia of the ascending colon becomes the 
tenia libera of the transverse colon, the 
postero-lateral becomes the tania omen- 
talis, and the postero-medial forms the 
tenia mesocolica. The appendages occur 
in two and sometimes three rows: medial 
to the edge of the teenia libera (anterior ) 
and lateral to the tania omentalis ( postero- 
lateral). They average 100 in number and 
are most numerous in the sigmoid colon, 
cecum, and hepatic flexure region.2 They 
vary in length with body habitus and in 
size directly with the degree of obesity. 
In very obese subjects there is often a con- 
tinuous fatty appendage from the mesen- 
tery to the edge of the teenia. 

The vasa recta form small arcs in the 
bases of the epiploic appendages before 
penetrating the bowel wall. These arcs 
are seldom more than 5 mm. in length but 
occasionally extend 10 mm. from the bowel. 
The accompanying vein is tortuous and re- 
dundant. Vessels going peripherally from 
the arc are end-arteries.* 

It has been well shown, by Gilchrist 
and David in 1943,‘ that lymph nodes are 
frequently found in epiploic appendages 
and that these nodes may drain an area 


Bluffton, Ind., U.S.A. 


of colon three or four centimetres proximal 
or distal to the appendage. 

Apart from the vessels and lymphoid tis- 
sue they contain, the appendices contain 
fat in a loose fibrous stroma covered by a 
peritoneal outpouching from the bowel 
serosa. 


PHYSIOLOGICAL CONSIDERATIONS: 


No definite function has been proven 
for the epiploic appendages, but much 
speculation and some experimental work 
are recorded in the literature. 

Robinson? in his Paris thesis (1908) be- 
lieved that the appendages were con- 
cerned with water absorption from the 
colon. He based this idea on the rigidity 
and fluttering movements of the appendices 
observed when he irrigated the colon of 
a cadaver with water. This work has not 
been repeated. 


The appendages vary in size with obesity 
and may be a site of fat storage. They 
carry lymphatics and lymph nodes and 
therefore form an irregular line of defence 
distal to the paracolic chain of nodes. They 
have a further protective function in their 
relation to the blood vessels (previously 
mentioned), acting as protection at their 
point of penetration of the muscularis. The 
vessels may be harboured in the append- 
age when the lumen of the colon is col- 
lapsed. 

The fatty appendage is also in a position 
to act as a “skid” or buffer between the 
colon and other organs during peristalsis.’ 
Alternatively, it may merely represent an 
embryological migration of fat with the 
vessels. 

All these functions have been attributed 
to these variable-sized organs. In view of 
the lymphatic tissue which they contain, 
their position in and over the vascular per- 
foration of the bowel wall (a weak point 
at which diverticuli are often found), and 
their frequent adherence to sites of inflam- 
mation, they probably act similarly to the 
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“abdominal policeman” or greater omen- 
tum.° 


PATHOLOGICAL CONSIDERATIONS: 


In 1919, Hunt of the Mayo Clinic’ 
reviewed the literature on diseases ot 
epiploic appendages and reported 11 
cases from that institution, thus bringing 
the total to 53. Recently Lynn, Dockerty 
and Waugh* have reviewed their available 
records and added 17 cases of symptomatic 
disease to the 156 in the literature. 

Approximately 200 cases of asympto- 
matic disease of the appendages discovered 
at operation and autopsy have been re- 
ported. Vesalius gave the first anatomical 
description in 1543. Littré recorded the 
first case of corpora aliena amylacea free 
in the peritoneal sac in 1703, and Virchow 
established the epiploic appendages as 
their source in 1863. 

The most common condition giving rise 
to symptoms is intra-abdominal torsion 
followed by incarceration in a_ hernia! 
sac, intestinal obstruction due to adhesion 
of an appendage, abscess due to underlying 
diverticulitis, infarction which may be due 
to thrombosis or embolism, intussusception, 
loose peritoneal bodies, and secondary in- 
fection and peritonitis following torsion. 
Several explanations for torsion have been 
given. The hemodynamic theory of Payr 
in 1902, in which congestion in the spiral 
redundant vein of the appendage* is con- 
sidered to be a cause of torsion, is difficult 
to accept. Movement of an appendage 
towards an area of inflammation as a cause 
of torsion® is unlikely, because most cases 
of torsion are unaccompanied by nearby 
inflammation. The amount of fat in the 
appendix bears no relation to torsion, since 
less than one-half of the reported patients 
are obese. 

Since the appendices are adjacent to 
the border of a longitudinal muscle band, 
it seems probable that unco-ordinated 
tenia contraction might suddenly rotate 
the base of an epiploic appendage enough 
to cause torsion and even avulsion. This 
mechanism might be expected in locations 
where one side of the colon was more fixed 
than the site of torsion; this expectation is 
borne out in the literature. The lateral 
aspect of the cecum, medial border of 
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sigmoid and antero-medial hepatic flexure 
are more free than their opposite sides and 
are the favourite sites of torsion of an ap- 
pendage. Further, local irritation of one 
tenia by inflammation or irritants such as 
phenolphthalein may cause local contrac- 
tion. Torsion in a hernial sac is the result of 
bowel peristalsis under the fixed appendage. 

Free peritoneal bodies may be detached 
uterine fibroids or ovarian cysts, but more 
commonly they are epiploic appendages. 
These may vary in size from a pea to an 
egg, and are composed of hyalinized fat 
with or without calcification. 


It might be supposed that gangrene of a 
strip of bowel wall distal to an excised 
appendage would occur if the vascular loop 
in the base was interrupted. Of all the 
cases treated by excision flush with bowel 
wall and oversewing the denuded base, 
only one has resulted in vascular changes. 
In this case, reported by Ebner in 1909, 
there was thrombosis of mesenteric vessels 
and ileus, rather than local gangrene of the 
bowel. The following case report confirms 
this finding. 


Case REPORT 


A 60 year old Ukrainian-Canadian woman 
was admitted to Union Hospital, Eatonia. 
Saskatchewan, on December 14, 1954, with 
right lower quadrant abdominal pain, nausea, 
dizziness, and weakness of six hours’ dura- 
tion. Symptoms began during housework 
with sudden sharp periumbilical pain of a 
crampy character, which subsided but was 
followed by pain in the right lower quadrant. 
She was nauseated. On examination, this 
obese woman had an oral temperature of 
100° F., blood pressure 100/65 mm. Hg, pulse 
110; she was in slight shock, pale, and with 
cool extremities. The abdomen was markedly 
distended and tympanitic with diffuse tender- 
ness throughout but more marked in the right 
iliac fossa where some guarding was present. 
No masses were palpable. The cul de sac 
was tender on rectal examination. 

A gastric tube failed to relieve the disten- 
sion. The white blood cell count was 12,000 
per c.mm., the urine normal. The _ blood 


pressure became stable soon after admission 
and a laparotomy was decided upon in view 
of the right lower quadrant signs, with a 
tentative preoperative diagnosis of appendi- 
citis or perforated duodenal ulcer. 
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Laparotomy was performed through a right 
paramedian incision, with 20 mg. hyperbaric 
spinal Pontocaine as anzsthetic. There were 
large blood clots and free blood in the pelvis, 
right iliac fossa and right infracolic space 
totalling 400 c.c. All the viscera were normal 
except for an epiploic appendage of the distal 
hepatic flexure which was avulsed at its base 
and hanging by a serosal margin. There was 
slow oozing of blood from the raw base. The 
appendage was excised and the raw area over- 
sewn. The postoperative course was unevent- 
ful except for local wound infection. 

The provincial pathologist described the 
gross specimen as an ovoid piece of soft, yel- 
low fatty tissue measuring 3.2 x 3.0 x 1.4 cm., 
to which a portion of stalk-like similar tissue 
was attached, measuring 1.5 cm. in length and 
0.7 cm. in diameter. On cross-section, the en- 
tire specimen was seen to be composed of soft 
yellow fatty tissue intersected by small streaks 
of membranous soft pink tissue. Microscopic- 
ally, the fragment of epiploic appendage sup- 
ported few chronic inflammatory cells. A mild 
fibroblastic proliferation was evident along one 
margin. The diagnosis was chronic epiploic 
appendicitis. 


Discussion 


The symptoms were rightsided because 
of the initia] avulsion at the hepatic flexure 
and the blood in the right colonic gutter. 
The cause of the pain might have been 
overlooked if bleeding had not been 
present. Some cases of exploration for 
appendicitis in which the appendix is 
normal may be explained by torsion-avulsion 
of an epiploic appendage. 


SUMMARY 


This is the first case of haemorrhage from 
avulson of an epiploic appendage reported 
in the available literature. No changes in 
the wall of the colon resulted from inter- 
ruption of the mural mesenteric vessels. 
Diseases of the appendices epiploice 


should be included in the differential diag- 


nosis of abdominal pain. 
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RESUME 

Les lésions des appendices épiploiques sont fort 
rares. Environ 200 cas de lésions asymptomatiques 
ont été découverts 4 lopération ou a I’autopsie, 
et décrits. Les états les plus favorables a la 
production de symptémes dans ces cas sont la 
torsion intra-abdominale d’un de ces appendices 
suivie de son incarcération dans un sac herniaire, 
Yocclusion intestinale causée par des adhérences, 
la formation d’abcés dans un appendice 4 la 
suite d’une diverticulite, infarction amenée par 
une thrombose ou une embolie, |’intussusception 
ou l’infection secondaire 4 une torsion. 

Le sujet de cette étude était une femme 60 
ans qui accusait une douleur subite dans le 
quadrant abdominal inférieur droit et qui présen- 
tait un abdomen ballonné avec sensibilité vague 
et un léger état de choc. La laparotomie révéla 
de gros caillots dans le bassin et la fosse iliaque 
droite, provenant d’un appendice épiploique 
arraché dont la base cruentée saignait encore. 
L’appendice fut enlevé et sa base enfouie, L’auteur 
prétend que c'est 14 la premiére description 
dhémorragie causée par torsion et avulsion 
d’un appendice épiploique. Cet état devrait 
rendre place dans le diagnostic différentiel de 
a douleur abdominale. 
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BOOK REVIEWS 


FREIE NERVENTRANSPLANTATION UND 
CORTISON: Experimentelle Untersuchungen 
iiber den Einfluss des Cortisons auf die peri- 
und endoneurale Narbenbildung (Free Nerve 
Transplants and Cortisone: Experimental Study 
of the Effect of Cortisone on Perineural and 
Endoneural Scar Formation). Henry Nigst, Uni- 
versity Surgical Clinic, Basle. 138 pp. Illust. 
Benno Schwabe & Co., Basle, Switzerland, 1957. 


The author reviews the international literature 
to date on the subject of nerve transplantation. 

Autotransplantation of nerves is very suc- 
cessful in humans, but at the expense of some 
other nerve of the patient. Transplantation of 
homologous grafts (perhaps stored in “nerve 
banks”) might be ideal, because it would 
permit the use of longer and larger grafts, but 
the immunological (inflammatory) reaction of 
the host to the homologous transplant has so 
far defeated this purpose. 

The author attempted to improve the results 
of nerve transplantation in rabbits by admini- 
stering 5 mg. cortisone/kg. body weight dailv 
for 10 days. The 119 interventions carried out 
included 30 nerve sutures (20 cortisone-treated, 
10 controls), 40 autotransplants (20 cortisone- 
treated, 20 controls), and 49 homotransplants 
of various length (29 cortisone-treated, 20 
controls). 

Nerve sutures as well as autotransplants 
showed smooth suture lines with less thicken- 
ing of perineurium and endoneurium. How- 
ever, the author could not claim statistical 
exactness for his method of measurement and 
comparison of perineural with endoneural 
fibrosis. In all cases cortisone diminished the 
adhesions to the surrounding tissue and the 
perineural and endoneural fibrosis; it delayed 
the immune reaction and did not retard 
nerve fibre regeneration. In autotransplants 
cortisone modified the suture lines by which 
the graft is joined to the recipient nerve so 
that a secondary resection of the scar was not 
necessary. 

Grafting of 4 cm. homotransplants was suc- 
cessful with or without cortisone treatment. 

Only three animals survived out of a series 
of 10 rabbits undergoing homotransplantation 
of nerves, 5-7.5 cm. long, and treated with 
cortisone for over 100 days. When their trans- 
plants were compared with those of four 
control animals after a similar length of time, 
there was diminished epineural and endoneural 
fibrosis in the cortisone-treated specimens. 
There was equal nerve fibre regeneration in 
both series. Thus the author concludes that 
the regeneration of nerve fibres in longer 
homotransplants is possible without cortisone. 
Admitting the unavoidable variations in per- 
fecting the nerve sutures, the author feels that 
by using cortisone postoperatively the immune 
reaction is delayed and the evineural and 
endoneural fibrosis are diminished. These fac- 
tors may favour nerve fibre regeneration. 
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All in all, this is a neat monograph, clearly 
presenting the problem of nerve transplanta- 
tions with excellent gross and microscopic 
pictures of nerve transplants. Specialists und 
experimentalists in this field will surely enjov 
the book. 


OPERATIVE OBSTETRICS. R. Gordon Douglas, 
Professor of Obstetrics and Gynecology, Cornell 
University Medical College, New York City; and 
William B. Stromme, Attending Obstetrician 
and Gynecologist, Northwestern Hospital and 
Fairview Hospital, Minneapolis, Minn. 735 pp. 
Illust. Appleton-Century-Crofts, Inc., New York, 
1957. $20.00. 


The authors have made a very valuable and 
almost unique contribution to obstetrical litera- 
ture and teaching, by carrying throughout their 
book the impressive theme that every delivery 
is a surgical operation and that the prenatal 
period is a period of preoperative preparation, 
not for one patient but for two patients—mother 
and baby. 

In the section on preoperative care and 
operative management, this is especially evi- 
dent. The minutiz of treatment and manage- 
ment of the patient suffering from toxzemia, 
hypertensive and renal disease, heart disease, 
diabetes, tuberculosis, respiratory diseases, 
poliomyelitis and others are given, and the 
relationship of such care to the mortality and 
morbidity of both mother and child is shown. 

In direct relation to both maternal and 
fetal mortality and morbidity, analgesia and 
anzsthesia have become more important as 
other factors such as sepsis have been in- 
creasingly controlled. The section on anzs- 
thesia points up very distinctly the hazards 
of these various agents, which will continue 
to remain high on the list of causes of maternal 
and fetal death unless properly used only 
in the hands of people highly trained and 
skilled in their use. Local perineal infiltration 
anesthesia and pudendal block, the safest of 
all tvpes of anzsthetic agents and techniques, 
is thoroughly discussed, described and _illus- 
trated. 

A section on the induction of labour de- 
scribes in detail the two methods, one medical 
and one surgical, so commonly and casually 
used today. In order that the valuable effect of 
Pitocin may be obtained with a maximum of 
safety, the method and detailed technique of 
its use is given at length. This as well as the 
description of surgica] induction should be 
carefully and repeatedly read by evervone. 
The indications, prerequisites and hazards of 
induction are clearly and concisely discussed 
and a full and well documented summary of 
the results of induction is included. 

The section on forcens describes all types 
and their proper use and is profusely and well 
illustrated. Sections on breech conversion, 


Czesarean, embryotomy and other operations 
on the genital tract are all informative and 
enlightening and contain summaries of the 


(Continued on vage 381) 
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Manuscripts of original articles, case re- 
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ing consideration for publication in the 
Canadian Journal of Surgery. Acceptance 
is subject to the understanding that they 
are submitted solely to this Journal, and 
will not be reprinted without the consent 
of the author and the publishers. Accept- 
ance or rejection of contributions will be 
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space is available, a limited number of 
case reports will be published. Articles 
should be typed on one side only of un- 
ruled paper, double-spaced, and with wide 
margins. Carbon copies cannot be accepted. 
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copy of material submitted. Every article 
should contain a summary of the con- 
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books should include in order: author's 
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house; city of publication; number of edi- 
tion (e.g., 2nd ed.); year of publication. 


Illustrations 
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x 8”. Prints of radiographs are required 
and not the originals. The magnification of 
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tributors are at full liberty to submit 
articles in either English or French, as they 
please. Acceptance will be quite independ- 
ent of the language of submission. If the 
contributor wishes, he may submit an in- 
formative summary of not more than 300 
words in the language other than that in 
which he has submitted the article. For 
example, an article in English must carry 
an English summary and may, if the author 
wishes, carry a more detailed summary in 
French. 
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authors’ experiences and opinions. These, along 
with a section on surgery exclusive of the 
generative tract, are all worthy of careful and 
repeated reading on the part of all of us. 

The concluding sections on postoperative 
care and postoperative complications with the 
management of electrolyte and fluid balance 
and the nutritional status of the patient, the 
management of shock and haemorrhage, and 
other complications in numbers and detail are 
well discussed. To the modern practice and 
teaching of obstetrics, this book is a most valu- 
able contribution. 


TUMORS OF THE SOFT SOMATIC TISSUES. 
George T. Pack, Attending Surgeon, Memorial 
Center for Cancer and Allied Diseases, New 
York, and Irving M. Ariel, Associate Clinical 
Professor of Surgery, New York Medical College, 
and others. 820 pp. Illust. Paul B. Hoeber, Inc., 
Medical Book Department of Harper & Brothers, 
New York, 1958, $30.00. 


A comprehensive work on soft tissue tumours 
has been lacking until now, and it is doubtful 
if it could have been written by a more suitable 
group than those surgeons associated with the 
Memorial Center for Cancer and Allied Dis- 
eases. This large volume (820 pages) is based 
on cases collected over a period of 25 years 
and is profusely illustrated by pictures and 
case reports. What Geschickter and Cope- 
land have done for bone tumours, Pack and 
Ariel have done for the remainder of mesen- 
chymal growths. The comprehensive account 
of these lesions includes many aspects: classi- 
fication, natural history, relationship of trauma, 
biopsy techniques, treatment, operations, ana- 
tomical considerations and prognosis, as well 
as the main discussion of specific tumours. 

As pointed out in the introduction, the soft 
somatic tumours are those arising from the 
organs of locomotion, support and lubrication, 
including fat, muscle, fascia, vessels, synovia, 
nerve tissue, and in fact the tissues which form 
nearly half the bulk of the human body. Thev 
varv from some of the largest in oncology 
(lipomas and cystosarcoma phylloides), some 
of the most painful (glomus), some of the most 
rapidly metastasizing (Kaposi’s haemorrhagic 
sarcoma), the self-limiting (dermofibroma), and 
the most grotesque (von Recklinghausen’s). 

It is heartening to learn that the overall 
“cure-rate” of the malignant neoplasms found 
between the skin and the bones and viscera 
(717 sarcomas form the basis) is 39%. But 
benign lesions are an important part of this 
book also, e.g. Dupuytren’s contracture, gan- 
glions, Morton’s neuralgia, carotid-body para- 
ganglioma, pheochromocytoma. 

Including such a variety of lesions and 
techniques, “Tumors of the Soft Somatic Tis- 
sues” will surely become invaluable to all 
varieties of surgeons, no matter how specialized 
their interests. A medical library will be in- 
complete without it, even though the price is 
thirty dollars. 
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LEHRBUCH DER KINDERCHIRURGIE (Text- 
book of Pediatric Surgery). M. Grob, Ziirich. 
775 pp. Illust. Georg Thieme Verlag, Stuttgart, 
W. Germany; Intercontinental Medical Book 
Corporation, New York, 1957. DM 157. 


This new publication on pediatric surgery is 
an important and much needed one, as there 
has been no extensive specialized text in 
German for more than two decades. In other 
languages such publications exist, but until 
recently they dealt with selected areas onlv. 

The present book is based on personal ex- 
perience, which the author gained during his 
25 years’ work at the Children’s University 
Hospital in Ziirich. It deals with the hereditary 
deformities and acquired surgical disorders of 
the child, orthopedic affections being con- 
sidered also. Operative techniques are de- 
scribed and great emphasis is laid on the 
description of the clinical picture and diagnosis 
of conditions. Therefore, this book is directed 
not only to the surgeon but also to the pzedia- 
trician, who has sometimes to cope with sur- 
gical conditions in the child. The obstetrician 
will be pleased to find orientation about sur- 
gical lesions in the newborn and the indications 
for their surgical treatment. 


AORTOGRAPHY: Its Application in Urologica! 
and Some Other Conditions. W. Barr Stirling, 
Senior Assistant, Urological Department, Glas- 
gow Royal Infirmary, Scotland. 292 pp. Illust. 
E. & S. Livingstone Ltd., Edinburgh and Lon- 
don; The Macmillan Company of Canada 
Limited, Toronto, 1957. $8.50. 


The publication of this text is opportune in 
view of the appreciable number of recent 
reports of complications and mishaps associated 
with aortography. In realitv it is a record of 
the personal experience of the author with 
aortography and gives detailed and exact in- 
formation on the indications, apparatus, tech- 
nique and procedure. Complications are dis- 
cussed and detailed case histories of representa- 
tive cases are given with full discussion on 
urographic findings. The reviewer believes it 
to be a sound practical reference text of interest 
and value to both radiologist and urologist, and 
recommends it as such without reserve. The 
illustrations are superb. 


CHIRURGIE DER LEBER: Klinik und Technik 
(Surgery of the Liver: Clinical Features and 
Techniques). M. Reifferscheid, Bonn, W. Ger- 
many. 168 pp. Illust. Georg Thieme Verlag, 
Stuttgart, W. Germany; Intercontinental Medical 
Book Corporation, New York, 1957. DM 46. 


This, the first comprehensive text on the sur- 
gerv of the liver, arose from an extensive studv 
of literature and practical experience. A special 
technique of investigation allows differentiation 
of the specific diseases of the liver, based on 
the simple basic pattern of the four structures 
of the vessels of the liver. 
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THIS 5-YEAR STUDY SHOWS... 
CONTINUED EFFICACY 


CHLOROMYCETIN 


COMBATS MOST CLINICALLY IMPORTANT PATHOGENS 


IN VITRO SENSITIVITY OF FOUR COMMON PATHOGENS TO CHLOROMYCETIN FROM 1952 TO 1956" 


STAPHYLOCOCCUS PYOGENES 


1956 (ste strains) i 96% 
1955(1,249 strains) I 94% 
1954 (749 strains) i 98% 
1953 (ass strains) i 99° 


1952 os 5 I 95: 


ESCHERICHIA COLI 


1956 (01 stehns) I 99%, 
1955 (126 strains) A 99% 
1954 cos ses) i 96°. 
1953 67 strains) TT 100% 
1352 6s stn; i 99 °% 





PROTEUS MIRABILIS 


1955 a ss) 


89% 





1955 (72 STRAINS) 97% 


1954 os) TT cx 


1953 (39 STRAINS) 90% 


1952 (14 STRAINS) 64% 


PSEUDOMONAS AERUGINOSA 


1956 (55 STRAINS) meee 38% 
1955 (113 STRAINS) ia 25% 


1954 (102 strains) 15% 


1953 cvs strains) 11% 


1952 (51 STRAINS) ae 29% 


*Adapted from Roy, T. E.; Collins, A. M.; Craig G., & Duncan, I. B. R.: Canad. M. A. J. 77:844 (Nov. 1) 1957. 


CHLOROMYCETIN (chloramphenicol, Parke-Davis) is a potent thera- 
peutic agent and, because certain blood dyscrasias have been asso- 
ciated with its administration, it should not be used indiscriminately 
or for minor infections. Furthermore, as with certain other drugs, 
adequate blood studies should be made when the patient requires 


prolonged or intermittent therapy. 
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Knowledge of these facts is an essential 
condition for resection of benign and malig- 
nant tumours; it is also important for the 
treatment of liver abscesses or injuries of the 
liver, drainage of subphrenic abscesses, the 
technique of intrahepatic hepatoenterostomies, 
the management of hepatostomies, the closing 
of fistulas of liver and gall-bladder, the re- 
moval of parasitic cysts, the elimination of an 
arterial aneurysm, and the drainage of the 
liver. Numerous illustrations and schematic 
drawings enhance the practical value of the 


book. 


THE MANAGEMENT OF ABDOMINAL OPER- 
ATIONS VOL. II. Edited by Rodney Maingot, 
Surgeon to the Royal Free Hospital, London, 
and Southend General Hospital, Essex, Eng- 
land, 1405 pp. Illust. 2nd ed. The Macmillan 
Company, New York; Brett-Macmillian Ltd., 
Toronto, 1957, $32.00 Vols. I & II. 


The second edition of this well known surgical 
text is a compilation of articles contributed by 
surgeons noted in their several fields. This book 
is generously and excellently illustrated. 

This second volume covers the subject re- 
gionally, from infantile pyloric stenosis to 
surgical lesions of the colon, rectum and anus. 
Short chapters are appended on the manage- 
ment of abdominal injuries in warfare and 
civil life, and the management of abdominal 
operations, with a few pages on normal values 
in clinical biochemistry. 

The preface states that this text has been 
prepared for postgraduates and fellowship stu- 
dents. Some parts could be expanded even 
at the risk of a lengthened book. Under surg- 
ery of the spleen, none of the surgically 
important parasitic lesions are mentioned, 
under hernia early fascial repairs such as 
McArthur’s are omitted, while the care of 
hemorrhoids is treated in an elementary style, 
and non-specific ulcerative colitis is too briefly 
dealt with for such an important and trouble- 
some lesion. 


ABDOMINAL OPERATIONS BY THE VAGINAL 
ROUTE. Paul Werner and Julius Sederl, Vienna, 
Austria. Translated by L. M. Szamek, Copiague, 
Long Island, New York. 165 pp. Illust. J. B. 
Lippincott Company, Philadelphia and Montreal, 
1958. $9.00. 


This is an excellent and well written book on 
the surgical aspects of vaginal gynecological 
surgery. It describes in good detail the tech- 
nique of all vaginal operations, and the draw- 
ings complement the text well. 

Although there are a few statements that 
the reviewer cannot wholeheartedly support, 
the majority of the chapters are excellent. Such 
procedures as extirpation of ovarian cysts by 
the vaginal route and vaginal hysterectomy 
for carcinoma of the sndunaiian are not 
generally accepted by the reviewer’s group. 
It is felt that the danger of perforating a large 
ovarian cyst, which may be malignant, with 


possible spill of cells into the peritoneal cavity 
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makes vaginal route extirpation not good teach- 
ing and that the treatment of choice of car- 
cinoma of the body of the uterus is surgery by 
the abdominal route. The rest of the book 
makes up for these small differences in opinion. 

This book should be received enthusiastically 
by all practising gynzcologists, particularly 
those who wish to increase their sphere of 
vaginal surgery. 


UNDERSTANDING SURGERY. Edited and com- 
piled by Robert E. Rothenberg, State Univers- 
ity College of Medicine, New York. 620 pp. 
Illust. McGraw-Hill Company of Guna 
Limited, Toronto, 1957. $5.95. 


In this carefully written book the authors 
undertake to answer the many questions sur- 
gical patients ask before entering hospital to 
undergo operation. It adequately deals with 
the operations upon the whole body. Anzs- 
thesia and the formalities of admission to 
hospital, as well as the various doctors’ charges 
and hospital costs, are explained. The authors 
discuss the condition for which operation has 
been advised from the anatomical, physio- 
logical and pathological viewpoint, and then 
give answers to the various questions patients 
ask. Hospital routine and the reasons for this 
routine is discussed in detail, not neglecting 
common complications and prognosis. The 
difficult questions asked by patients before 
general surgical and gynecological operations 
are admirably answered. 

It appears to the reviewer that the authors 
are at fault in directing the book to the public 
rather than to the profession. Where would 
patients find this book? Would even the more 
intelligent and better educated patient suffi- 
ciently understand it to have his fears allayed 
and his curiosity satisfied? Or would he be- 
come more confused? Possibly New York pa- 
tients are different from ours. In the hands of 
the profession this book should fill a real need, 
as it contains valuable information not readilv 
found elsewhere. It should be welcomed and 
prove most useful especially to voung general 
practitioners, resident hospital staff, and senior 
students. 


FORTSCHRITTE DER KIEFER- UND 
GESICHTS-CHIRURGIE (Progress in Maxillo- 
facial Surgery. Yearbook, Vol. III.) Edited by 
Karl Schuchardt, University of Hamburg and 
Northwest-Germany Maxillary Clinic. 359 pp. 
Illust. Georg Thieme Verlag, Stuttgart, W 
Germany; Intercontinental Medical Book Cor- 
poration, New York, 1957. $22.85. 


This third annual volume of “Progress in 
Maxillo-facial Surgery” follows the pattern of 
the other two. It contains practically all the 
contributions given at the Sixth Congress of 
the German Society for Maxillo-facial Surgery, 
held in Hamburg, July 26-28, 1956. Most of 
the contributions are concerned with malignant 
maxillo-facial tumours, and all but two or three 
are written in German. There are two contri- 
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butions in English for London surgeons and 
there is one in French. In view of the com- 
—- of the problems discussed, papers have 
een contributed on pathology, diagnosis and 
therapy b ae. surgeons, plastic sur- 
geons, rede ogists, dermatologists, E.N.T. sur- 


geons and ophthalmologists. 


OPERATIVE SURGERY. Volume 5: Orthopedic 
Surgery. General editors Charles Rob, Professor 
of Surgery, St. Mary’s Hospital, London, and 
Rodney Smith, Surgeon, St. George’s Hospital, 
London. 366 pp. Iliust. Butterworth & Co. 
(Canada) Ltd., Toronto, 1957. $21.50. 


The publication of Volume 5 of this already 
accepted series marks one of the high spots of 
the work. This volume is devoted to orthopedic 
surgery and is, if anything, more fully illus- 
trated than the previous volumes. The same 
format is followed and the subject matter is 
divided into ten sections. 

The first of these deals with general ortho- 
pzedic techniques and the contributors include 
such well known names as J. Crawford Adams 
and Joseph A. Trueta, amongst others. 

Section two is concerned with operations 
involving the cervical spine and section three, 
the thoracic and lumbar spine. These sections 
are well written with conciseness and clarity. 
The operation for excision of nucleus pulposus 
is extended to cover ten pages, each step being 
illustrated and easily followed. 

The shoulder region, the elbow region, hand 
and wrist, hip region, knee and ankle and foot 
are each considered, with the operative pro- 
cedure most commonly done in sections by 
themselves. Nor is the work limited to the 
dramatic major surgical operations, for there 
is a sub-section dealing with the most effective 
means of curettage of a plantar wart, the re- 
moval of loose bodies from the knee and the 
operations for ingrowing toenails and subungual 
exostosis. 

The writer has no hesitation in recommend- 
ing Volume 5 as a worthv complement to the 
four previous volumes; although it is limited 
to orthopedic surgery, the scone of subjects 
covered is so great that it would have a worthy 
place on the shelves of any general surgeon. 


SYMPOSIUM ON DISEASES AND SURGERY 
OF THE LENS. Edited by George M. Haik, 
Louisiana State University School of Medicine, 
New Orleans. 260 pp. Illust. The C. V. Mosby 
Company, St. Louis, Mo., 1957. $10.50. 


This is a comprehensive, but above all readable 
and practical volume of outstanding merit, 
dealing with the entire field of cataract, with 
special emphasis on its surgical management. 
The 12 chapters are by five of America’s lead- 
ing cataract surgeons (Paul A. Chandler, 
Frederick C. Cordes, Tohn H. Dunnington. 
S. Rodman Irvine, and Derrick Vail), assisted 
by V. Everett Kinsey, prominent ophthalmic 
chemist. Of special interest are the proceedings 
of a round-table discussion by these experts. 
The chapters have been admirably compiled 
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by the editor, George M. Haik, who has done 
a great service by publishing in this one 
volume a well-illustrated summary of the most 
moder concepts of cataract, together with 
recent and advanced techniques of manage- 
ment. The table of contents and indices of 
subjects and illustrations reflect the care with 
which these valuable contributions have been 
compiled. Dealing in a practical way with an 
important phase of the practising ophthalmolo- 
gist’s everyday work, the book will be read 
avidly and comprehensively by this group, who 
once having commenced their perusal of it, 
will find it difficult to lay aside until finished. 


DIE VASCULAEREN ERKRANKUNGEN IM 
GEBIET DER ARTERIA VERTEBRALIS UND 
ARTERIA BASIALIS (Vascular Disorders in 
the Region of the Vertebral and Basilar Arteries). 
H. Krayenbiihl, Professor in Neurosurgery and 
Director of the University Neurosurgical Clinic, 
Zurich; and M. G. Yasargil, Assistant in the 
University Neurosurgical Clinic, Zurich. 170 
pp. Illust. Georg Thieme Verlag, Stuttgart, W. 
Germany; Intercontinental Medical Book Cor- 
poration, New York, 1957. $18.35. 


In this study, which constitutes Volume 80 of 
the Archives and Atlas of Typical, Normal and 
Pathological X-ray Pictures, the authors survey 
our present knowledge of vascular diseases in 
the areas supplied by the vertebral and basilar 
arteries. Vertebral angiography has been ac- 
cepted as a valuable aid in the studv of these 
diseases since Takahashi in 1940 developed 
a safe percutaneous approach to the vertebral 
artery and since it was shown that the contrast 
media used are not more harmful to the nerv- 
ous structures of the lower brain stem than 
to the hemispheres. Variations in the arterial 
tree, although undoubtedly present, are not 
as frequent and irregular as to invalidate a 
priori the results of vertebral angiographv. 
These variations are relatively regular and 
understandable on the basis of detailed ana- 
tomical and embryological knowledge. Fifty 
pages and 53 clear and excellent illustrations 
are devoted to the embrvology and anatomy of 
the vertebral arterial tree. This is followed 
by a chapter on the symptomatology of the 
case material published to date. The authors’ 
angiographic studies based on 250 cases are 
described in detail in the second half of this 
monograph. Separate chapters deal with the 
normal angiographic findings, including the 
more frequent normal variations and the nor- 
mal and pathological anastomoses between the 
basilar and carotid trees, the arteriographic. 
clinical and post-mortem findings in cases of 
vascular occlusions, the aneurysms and vascular 
tumours and malformations. 

This is a thorough and valuable study not 
only of vertebral angiography but also of the 
complicated problems of cerebrovascular dis- 
ease in the lower brain stem. The book can 
be recommended to neuroradiologists, neurolo- 
gists. neurosurgeons, and to all interested in 
cerebrovascular disease. 
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Books are acknowledged as received, but 
in some cases reviews will also be made 
in later issues. 


Operating Room Manual, A Guide for O.R. 
Personnel. M. E. Yeager. 197 pp. Illust. G. P. 
Putnam’s Sons, New York; McAinsh & Company, 
Limited, Toronto, 1958. $4.50. 


Principles of General Surgical Management. 
H. A. F. Dudley, University of Edinburgh. 203 pp. 
Illust. E. & S. Livingstone Ltd., Edinburgh and 
London; The Macmillan Company of Canada 
Limited, Toronto. $4.70. 


Surgery in Infancy and Childhood. A Handbook 
for Medical Students and General Practitioners. 
M. White and W. M. Dennison. 444 pp. Illust. 
E. & S. Livingstone Ltd., Edinburgh pa London; 
The Macmillan Company of Canada Limited, To- 
ronto, 1958. $7.65. 


Family-centred Maternity Nursing. E. Wieden- 
bach, Yale University. 345 pp. Illust. G. P. Put- 
nam’s Sons, New York; McAinsh & Company 
Limited, Toronto, 1958. $5.50. 
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Ideals In Medicine. A Christian Approach to 
Medical Practice. Edited by V. Edmunds and 
C. Gordon Scorer. 185 pp. The Tyndale Press, 
London, 1958. 12s. 6d. 


Diseases of the Thyroid and Parathyroid Glands. 
B. J. Ficarra. 295 pp. Ilust. Intercontinental Medi- 
cal Book Corporation, New York, 1958. $8.50. 


British Medical Bulletin, Vol. 14, No. 1, Janu- 
ary 1958. Anesthesia, 72 pp. Illust. The Medical 
Department, The British Council, London, 1958. 
$3.25. 


Operative Surgery. Vol. 5: Orthopedic Surgery. 
General editors C. Rob, Professor of Surgery, 
St. Mary’s Hospital, London and R. Smith, Sur- 
geon, St. George’s Hospital, London. 366 pp. Illust. 
Butterworth & Co. (Canada) Ltd., Toronto, 1957. 
$21.50, (Reviewed in this issue.) 


Pathophysiologische Grundlagen der Chirurgie 
in iher Auswirkung auf chirurgisches Handeln 
(Pathophysiological Bases of Surgery and _ their 
Effect on Surgical Procedure). T. O. Lindenschmidt, 
Hamburg. 410 pp. Illust. Georg Thieme Verlag, 
Stuttgart; Intercontinental Medical Book Corpora- 
tion, New York, 1958. $13.35. 
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La souche du BCG (The Origin of BCG). A. 
Frappier and M. Panisset, University of Montreal. 
120 pp. Institut de microbiologie et d’hygiéne de 
luniversité de Montréal, 1957, $4.75. 


Etude radiologique de la circulation veineuse 
du membre supérieur, sujet normal (Radiological 
Study of Venous Circulation of the Upper Limb). 
E, Lavizzari and V. Ottolini, 122 pp. Illust. Masson 
& Cie., Paris, 1958. 


Bases physio-biologiques et principes généraux 
de réanimation (Physio-Biological Bases and Gen- 
eral Principles of Reanimation). H. Laborit. 273 pp. 
Illust. Masson & Cie., Paris, 1958. 2,600 fr. 


Pathologie vasculaire des membres (Vascular 
Pathology of the Limbs). P. Wertheimer and J. 
Sautot. 405 pp. Illust. Masson & Cie., Paris, 1958. 


Pseudarthrose congenitale du _ tibia et son 
traitement (Congenital Pseudoarthrosis of the 
Tibia and its Treatment), M. Guilleminet and R. 
Ricard, 98 pp. Illust. Masson & Cie., Paris, 1958. 


Traité d’anatomie humaine, Tome III, Fascicule 
1: Appareil circulatoire 4 l’exclusion des veines 
(Treatise on Human Anatomy. Vol. III, No. 1: 
Circulatory System with the Exception of Veins). 
G. Paturet, Clermont-Férrand. 663 pp. Illust.; 
Tome III, Fascicule 2: Appareil circulatoire 
(vienes), appareil de la phonation, appareil res- 
piratoire, corps thyroide-parathyroides, thymus, 
médiastin (Vol. III, No. 2: Circulatory System 
(Veins), Organs of Speech, Respiratory System, 
Thyroid-Parathyroid, Thymus, Mediastinum). G. 
Paturet. 1305 pp. Illust. Masson & Cie., Paris, 
1958. 12,000 fr. each volume. 


Traumatismes anciens, généralités, membre 
supérieur (Old Injuries, General Remarks, Upper 
Limbs), R. M. d’Aubigné and R. Tubiana. 426 pp. 
Illust. Masson & Cie., Paris, 1958. 
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